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Filters  employing  SUB  OUNCEt  toroids  and 
speciol  condensers  represent  the  optimum 
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IN  THE  PALM  OF  YOUR  HAND 


Actual  Size  9/32"  x  1  2"  x  3/16". 
For  Television,  Radio  and  other 
Electronic  Applications. 

2  -  420  mmf.  cap.  at  500v  DCw. 

2  -  525  mmf.  cap.  at  300v  DCw. 
Temp.  Co-efficient  ±50  parts  per 
million  per  degree  C  for  most 
capacity  values. 

6-dot  color  coded. 


El-Menco  Capacitors,  mighty  midgets  of  electronics,  are  so 
tiny  you  can  hold  a  dozen  of  them  in  the  hollow  of  your  hand. 
Yet,  their  capacity,  strength,  long  life  and  dependable  per¬ 
formance  under  the  most  critical  conditions  are  recognized 
throughout  the  industry. 

The  next  time  you  need  capacitors, 
call  for  El-Menco.  Order  the  capacitors 
that  are  small  in  size  but  mighty  in 
performance. 

THE  ELECTRO  MOTIVE  MFC.  CO.Jnc. 

WIIUMANTIC  CONNICTICUT 


Write  on  your 
firm  letterhead  for 
Catalog  and  Sample$ 


MOLDED  MICA  MICA  TRIMMER 

CAPACITORS 

rOEtICN  RADIO  AND  ELECTRONIC  MANIEACTORERS  COMMENICATE  DIRECT  WITH  OVR  EXPORT  DEPT.  AT  WIIUMANTIC.  CONN.  FOR  INFORMATION. 

135  Liberty  St.,  New  York,  N.  Y. — Sole  Agent  for  Jobbers  and  Distributors  in  U.S.  ond  Canada 
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TOROIDAL  COILS  and  FILTERS 


I  I 


We  offer  the  benefits  of  our  wide  technical 
experience  gained  by  years  of  intense  research 
in  a  highly  developed  field. 

i  I 

*  There  is  practically  no  application  for  high  Q 

dudio  coils  pnd  audio  filters  for  which  we  have 
not  supplied  our  toroids  and  toroidal  coil  filters. 

Included  among  the  many  components  of  this 
type  that  we  manufacture,  are  our  standard 
series  of  toroidal  coils  TC-0  to  TC-6  inclusive. 

Although  all  of  our  toroids  possess  a  high  degree 
of  stability  vs.  voltage  and  temperature,  coils 
are  also  avoilable  which  are  specially  compen* 
sated  for  extreme  conditions  of  temperature 
variations. 

The  scope  of  our  filter  design  and  production 
encompasses  a  wide  range  of  types  and  extends 
to  include  crystal  filters  and  audio  delay  net¬ 
works.  Notwithstanding  the  quality  of  our  prod¬ 
ucts,  we  have  been  able  to  maintain  a  low  price 
level  due  to  our  exclusive  specialixation  in  this 
field. 

We  invite  inquiries  on  your  special  applications 
for  toroidal  coils  ond  filters  regardless  of  quan¬ 
tity  involved. 

^  inquiries  will  be 

PROMPTLY  HANDLED 


fiu/utelL  G.  Go4ft/fuuu^ 

YONKERS  2,  NEW  YORK 

C:Blf  4'jO«ES!  feuPHELl 
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To  users  of  Western  f^lectric  Mierophones,  lAUidspeakers 
and  Disc  Reprodncinf^  Efptipmenl 

Eff«*<iive  Ortoher  I.  19  W,  the  Wes^tern  Electric  (^(>in|iaiiy  has  <lisc‘on- 
tiiiiictl  th<;  sale,  ser\icin<:  and  maintenance  of  sonn<i  system  products, 
including  the  folloHing  major  itcm»: 

Micr<>|>h(>ii<‘8  Ix>u<lH|)(>ak<‘r!s 

I  yp«* 

639  I  y|»e 

Keprodiicing  Equipment 

199  I'yiM*  Ke|tr(Mlucer  tiroup 
9A  Kf'produeers 
9B  Keproducers 

To  assure  nninterrnpted  service  and  maintenance  to  owners  of  these 
products,  we  have  entereil  into  an  agreement,  effective  Oct.  I,  1919.  with 
the  M.I  KC.  I.VNSINt;  ('.OK  I’OK  \'l' ION  of  llollvwootl.  ('alifornia. 
Under  the  terms  of  this  agreement  the  Altec  Lansing  (Corporation  re¬ 
ceives  all  necessary  engineering  information,  as  well  as  onr  inventorv  of 
the  ahove  eipiipments  and  their  parts,  and  will  make  available  servit  e, 
maintenance,  repair  ami  repla<'ement  parts  for  the  products  listed. 

The  Graybar  Electric  Company  will  act  as  distrihntor  for  the  \ltec 
l.ansing  (Corporation,  as  it  has  for  Western  Ele<-tric,  in  serving  cnsttmiers" 
ne«‘ds  on  these  e<piipments,  untler  terms  of  an  agreement  recentiv  con¬ 
cluded  betwe«‘n  the  Graybar  Electric  Companv  and  the  Altec  Lansing 
(Cor|toration. 

riie  leadership  and  integrity  of  the  Altec  Lansing  Corporation  make 
ns  completely  confident  that  all  users  of  the  W  estern  Electric  eipiipments 
listed  will  continue  to  have  available  to  them  .service  of  the  very  highest 
•piality. 


728B 

757 


I  ire  President 


Western  Electric  Company 

INCORPORATED  ^  * 
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Designers  and  manufacturers  of  electrical  equipment  agree — never  before 
an  insulation  like  this  new  BH  "649”  ...  for  superior  physical  and  dielectric 
properties  at  lower  cost. 

Production  testing  has  now  been  completed  in  scores  of  plants.  Here  are 
some  of  the  results: 

( 1 )  BH  "649”  retains  rated  dielectric  strength  even  after  rough  handling 
and  severe  bending; 

(2)  BH  '649"  stays  supple  after  baking  12  hours  at  300°1'; 

(3)  No  flowing,  softening  or  blistering  after  15  minutes  at  425°1'. 

Reports  of  savings  are  common  because  BH  "649”  sells  at  a  price  comparable 
to  ordinary  cotton-base  or  rayon-base  insulations.  VC’ith  BH  ”6i9  "  a  less 
expensive  grade  of  insulation  can  often  be  used  since  there  is  little  or  no  loss 
of  dielectric  strength  in  assembly  or  product  use. 

BH  "649”  is  made  in  Grades  A-1,  B-1,  C-1  and  C-2 — in  all  sizes  from  No 
24  to  yfj"  inclusive.  If  you  haven't  tried  BH  ”649”  let  us  send  you  samples. 

Bk.ntlev,  Harris  MANUFACTLiRi«tO)Co.,  Conshohocken,  Pa 


HUB  IT  .  .  .  I.iki- 
a  Ii  imtii  of  BH 
Mold  thf  t-nds  firmly,  'llu-n 
nib  lh<-  s.iiiipit  up  and  do 
briskly  in  a  mot 

aif.iinst  Ibi*  ('dcr  of  a  drsk 
ihair.  StT  how  diffitiilt  it  is 
damatif  tht*  loatiiiK. 


IIOIaD  MATCH  I  NDKK  II 
.  .  .  Takr  a  Irncth  of  BH  •‘b-4<r’. 
Hohi  a  lurlitrd  ni.itrh  iindt  r  it 
BH  “619”  will  not  snpivirt 
t  nmbustion. 


COUPON 


Hentley,  Harris  Nlfg.  Ci>.,  Dept  t-3",  Conshohocken,  Pa 

1  am  interested  in  BH  "649  "  Fiberglas  Tubing  and  Sleeving.  Send  samples  for  production 

testing  of  Grade _ in  sizes  as  follows - for - operating  at  tern- 

(sizeorlD)  (product) 


Send  samples,  pamphlets  and  prices 
on  other  BH  Products  as  follows: 

n  Cotton  or  Rayon  base  Sleeving  and 


peratures  of 


NAME 


ADDRESS 
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MULTIPLE  HEAIMRS 


|U<1tKM 


jUSHINCS 


V  A  N  UF  AC  TUff  f  RS  OF  SPfC/AMZfD  flfCTRONfC  fQUIPMENT 

44  SUMMER  AVENUE,  NEWARK  4,  -NEW  JERSEY 


including  many 
standard  types 
suitable  for  most 
applications: 


•  E-l  HERMETICALLY  SEALED  LEADS 

With  chemically  bonded  seal  easily  soldered  or  welded  to  housings.  Impervious 
to  rust  and  dust,  high  moisture,  shock  and  corrosion. 


•  E-l  HERMETICALLY  SEALED  MULTIPLE  HEADERS 

Every  E-l  header  is  of  vacuum  tight  construction  and  absolutely  strain  free. 

Other  features  are  cushioned  gloss,  tin  dipping  and  silicone  treatment. 


•  E-l  GASKET  TYPE  BUSHINGS 

The  ideal  bushing  for  electronic  applications.  Offers  high  dielectric  strength, 
easy  installation ,  improved  sealing  and  shock  resistant  construction  throughout. 

For  applications  requiring  other  than  standard  types,  E-I  pro¬ 
vides  fast  service  on  custom  designs.  Recommendations  and  es- 
timates  sent  promptly  on  receipt  of  blueprints  or  pencil  sketches. 
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. . .  But  the  most  stubborn  problems  of  power  and  resistance  find  an  answer  in  IRC 

resistors.  Where  crowded  chassis  demand  miniaturization— where  portable  units  call 
for  maximum  lightness— where  critical  applications  require  complete  insulation,  unusual 
heat  dissipation,  or  ability  to  handle  exceptionally  high  voltages— 
there’s  an  IRC  power  resistor  for  the  specific  job.  Manufacturing  the  widest  line 

of  resistance  products  in  the  industry,  IRC  can  specify  without  bias!  This  is  your 
warranty  of  efficient,  economical  resistor  performance  in  virtually  any  application. 


UNSURPASSID  FOR  ADAPTABILITY  to  an  extremely  wide 
variety  of  design  requirements,  IRC  Type  WW  Wire  Wound 
Resistors  also  give  more  watts  per  dollar  than  conventional 
types.  Initial  cost  and  mounting  cost  are  low.  Flexibility  in 
providing  taps  and  savings  in  space  suit  flat  Type  MW's  to 
a  host  of  difficult  applications.  Mounting  bracket  of  unique 
design  actually  transfers  heat  from  inside  resistor  to  mount¬ 
ing  surface.  MW’s  may  be  operated  at  full  "on  plate"  rat¬ 
ing,  whether  enclosed  or  not,  without  exceeding  their  rated 
temperature  of  100”  C.  (Thus,  an  MW  5  can  be  used  at 
20  watts  where  a  60  watt  tubular  resistor  would  normally 
be  required.)  Use  the  convenient  coupon  to  obtain  full  char¬ 
acteristic  and  specification  data. 


NAME 


COMPANY 


ADDRESS 


be  tough 


M6NER  SPACE-POWER  RATIO  than  tubular  power  re- 
iistort  mokes  IRC  Type  FRW  Flat  WireWounds  ideal  for 
voltage  dropping  opplicotions  in  limited  space.  FRW's 
can  be  mounted  vertically  or  horizontally,  singly  or  in 
stocks — and  ore  available  in  fixed  or  adjustable  types. 
Bulletin  C-1  gives  all  the  performance  facts. 


UNEXCEUED  IN  EX  ACTING,  HEAVY-DUTY  REQUIREMENTS, 
IRC  Power  Wire  Wounds  are  designed  to  give  balanced 
performance  in  every  chorocteristic.  Special  dark,  rough 
footing  assures  ability  to  combat  humidity  and  moisture 
corrosion,  dissipate  high  heat  rapidly,  withstand  reason¬ 
able  overloads  without  opens  or  breokdowns.  Available 
in  a  broad  range  of  ratings,  sizes  and  terminal  styles  in 
fixed  ond  adjustable  types.  Send  for  Bulletin  C-2. 


When  you’re  being  "jxjwered”  for  fast  service  on 
small  order  resistor  requirements  for  experimental 
work,  pilot  runs,  or  maintenance,  call  your  nearest 
IRC  Distributor.  IRC’s  Industrial  Service  Plan 
enables  him  to  save  you  time  and  worry  by  giving 
you  ’round-the-corner  service  on  standard  types 
right  from  his  local  stocks.  He’s  a  handy  man  to 
know.  May  we  send  you  his  name  and  address? 


VARIABLE  POWER  rupuirements  within  25  and  50  watt 
ratings  are  well  handled  by  IRC  Type  PR  Power  Rheostats. 
All-metal  corrugated  construction  gives  maximum  heat 
dissipotioa  PR  Rheostats  can  be  operated  at  full  power 
in  as  little  as  25%  of  rototion  without  appreciable  tem¬ 
perature  rise.  Direct  contact  between  housing  and  mounting 
panel  increases  ability  to  disperse  heat.  Bulletin  E-2  details 
specifications;  send  for  your  copy. 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  BROAD  ST.,  PHILADELPHIA  8,  PA. 

Send  me  odditionol  Hoto  on  the  itemk  chni  tied  below. 

MW  tpkuloted  Wire  Woundi  fRW  Flot  Wire  Wound*  j 

MV  High  Voltage  Reiutorj  Power  Wire  Wound*  j 

PR  Power  Rheo*»ot*  Nome  ond  Oddre**  of  locol 

IRC  Di5tfibutor 


EXCEPTIONAL  STABILin 


even  in  very  high  resistance  values  ossures  the 
dependability  of  IRC  Type  MV  Resistors  in  high 
voltage  applications.  Unique  application  of  IRC's 
famous  filament  coating  in  helical  turns  on  a 
ceramic  tube  provides  a  conducting  path  of  long 
effective  length,  and  permits  the  use  of  high  volt¬ 
age  on  the  resistor  while  keeping  the  voltage  per 
unit  length  of  path  comparatively  low.  Bulletin  G-1 
gives  complete  characteristics;  use  handy  coupon. 


LENGTH  OF  RESISTANCE  PATH 


IN  INCHES— 

FOR  MV 

TYPES  1 

MVF 

10 

MVS 

20 

MVG 

25 

MVT 

30 

MVJ 

.  50 

MVB 

70 

MVP 

80 

MVA 

.  190 

MVD 

.  «  1 

MVO 

330 

MVZ 

.  185  1 

MVR 

.  1,100 

MVE 

.  .  265  j 

— fjQjry 


"tke,  (Lwaiit 

Pow&r  Resistors  •  Precisions 
insufofec/  Composifion  Reustors 
Low  Woffoge  Wire  Wounds 
Rheosfofs  •  Voifoge  Oivideri 
Confrois  •  Vottmefer  Multipliers 
Deposited  Carbon  Preoistors 


RESISTANCE  COMPANY  HF  and  High  Vo/foge  R*«.tor, 

insu/ofed  Choices 

401  N.  Broad  Street,  Philadelphia  8,  Pa. 

In  Canada;  intarnoHonol  ResiBtonca  Ca.,  ltd.,  Toronto,  licontoo 


INSUROK 

RICHARDSON 

Dependable  names  in  plastics 


/ 


UNDIVIDED  RESPONSIBILITY 


Many  users  of  plastics  enjoy  Riclianlson’s 
VARIETY  of  products  and  services.  They  like 
the  convenience  of  handing  all  of  their  plastics 
prohlems  to  one  organization.  More  important, 
they  like  for  Richardson  to  assume  complete  re¬ 
sponsibility  for  their  plastics  requirements. 

Such  an  arrangement  is  possible  with  Richard¬ 
son  because  here,  from  one  company,  you  can 
get  (1)  Laminated  INSUROK  in  a  wide  variety 
of  grades  suitable  for  virtually  every  plastic  lam¬ 
inate  requirement  (2)  complete  punching  facil¬ 
ities  (.3)  complete  fabricating  facilities  (4) 


complete  molding  facilities  (5)  experienced  en¬ 
gineering  (6)  complete  laboratory  facilities  if 
your  job  calls  for  laboratory  research  (7)  mold 
and  <lie  design  and  facilities  to  produce  molds 
and  dies  and  (8)  conscientious,  personal  atten¬ 
tion  to  your  (larticular  needs. 

W  by  not  see  what  this  variety  of  products  and 
services  can  do  for  you?  Send  a  set  of  specifica¬ 
tions  today  and  learn,  without  (diligation.  how 
Richardson  would  approach  your  job  .  . .  find  out 
for  yourself  how  Richardson’s  "iimlivided  re¬ 
sponsibility”  i\m  work  to  your  advantage. 


INSUnOK  it  a  r»gister»d 
trade  mark  of 
The  Richardson  Company 


7/e  RICHARDSON  COMPANY 

GENERAL  OrriCES  LOCKLAND-  OHIO  FOUNDED  IN  1050 

Sales  Headquarters:  MELROSE  PARK,  ILLINOIS 


CLEVELAND  •  DETROIT  INDIANAPOLIS  •  HILWAUKEE  NEW  IRUNSWICR  <N  J  I  •  NEW  YORK  •  PHtLADELPHIA  •  ROCHESTER  ST  LOUIS 
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ADVENTURES  IN  ELECTRONIC  DESIGN 

Centralab’s  Great  New  Model  2  Radiohm* 


14  Good  Reasons  Why 
CRL’S  Model  2  Radiohm  is  the  Control  for  You! 


—  wiin  buriaccs  cioaicu  lO  ciimmaic  sfi 
danger  of  shorting  to  (o\er  legs  .  .  .  Vs'*  hole  diameter  I 
tor  simplified  wiring  .  .  .  hot  tin  dipped  for  easy  solder- 
mg  .  .  .  meihanual  UkIc  to  prevent  loosening  in  soldering 
Operations.  ^ 

3.  Cadmium  plated  steel  cottr  completely  shields  resistor. 

3.  Iniklai'jr' i  high  dielectric  strength  permits  breakdown  c: 

test  at  1000  volts  R.  M.  S.  Dust  and  dirt  can't  get  in.  gi 

4.  Stop  of  cup  design,  provides  superior  switch  shielding  It 

.  .  .  gives  you  excellent  torc^ue  strength  without  distortion.  si 

5.  ffigh  grade  laminated  phenolic  shoe  maintains  high  V 

insulation  resistance  under  numidity  conditions.  g: 

6.  Contact  Spring  gives  you  double  wiping  contacts  on  V 

both  resistor  and  center  terminal  ring  ...  is  accurately  ai 

formed  to  maintain  uniform  pressures  and  minimize  noise.  1: 

7.  Electro  tin-rlated  terminals  provide  soldering  ease.  1' 
Tightly  crimpeef  terminals  give  you  direct  contact  to  re  s| 

*Suitch  Type,  Tapped,  Exploded  Vieu-:  Suitch  Type,  Untapped. 


MStor  .  .  .  assure  constant  contact  under  humidity  and 
soldering  conditions. 

I.  Resistor  IS  made  of  special  resistance  material  bemded 
to  high  quality  phenolic  for  smixith  operation,  low  noise 
level,  outstanding  humidity  characteristics. 

9.  Cadmium-tipred  lenter  terminal  provides  easy  soldering 
.  .  .  good  shelt  life  without  oxidation.  Adequately  lubri¬ 
cated  lor  goexj  rotation  life,  center  terminal  is  finished  to 
give  you  smiHith  take-off  .  .  .  minimum  noise. 

10.  laminated  phenolic  bate  maintains  high  rnsulation  re¬ 
sistance  under  humidity  conditions. 

II.  Cadmium  plated  steel  uround  plate  assures  positive 
grounded  cover. 

13.  Cadmium-plated  steel  bushing  is  accurately  finished 
and  fit  to  shaft  for  smooth  rotation. 

13.  Retaining  ring. 

14.  Shaft.  Unlimited  variations  available  to  meet  your 
speciheations. 


Cen^al^  —  DEVEIOPMENTS  THAT  CAN  HELP  YOU^ 


Division  of  GIOBE-UNION  INC.  •  Milwaukee 


Centralab  reports  to 


J.MAoiNF  thf  variety  ctf  u>cs  for  peak-quality  cuntrdls  that  are  only  15/16"  in  liiamttcr, 

yet  rated  at  1/2  watt  That  s  Centralab  ^  ^reat  new  line  of  Model  2  Radic>hms.  Desi>:ned 
for  televisu‘n  and  radu)  set^.  s(»und  and  test  equipment,  the  versatile  Model  2  is  )usi  what  you 
need  for  many  other  electronic  uses  where  a  combination  of  small  size  and  finest  performance 
IS  essential  CRI.  Model  2  O'ntrols  are  precision  built  of  the  finest  materials  to  give  you  lower 
muse  level  .  .  longer  life.  Their  clinched  terminals  insure  rigid  contact  to  the  resistance 
element  under  humidity  and  snldermg  conditions,  ^’hat  s  more»  M»»del  2  s  complete  line  of 
3  basn.  switches  —  5,  S,  and  1  amp  —  provide  24  switch  combinations  foi  real  rtexibility  in 
application  and  design  F»»t  all  the  facts,  see  your  CRI.  representative  or  write  direct. 


1  Model  I  ’  RjJi-J  m  lontiol.  laled 
I/IO  watt  -  plain  and  switch  types 
No  larger  than  a  dime  Designed  for 
miniature  uses 


Let  (xnlialab  s  complete  K.Ui  J'fn  line  take  care  of  your  special  needs  >X'ide  range 
of  \ariati(«ns:  MoJtl  *'R  ‘  wire  wound.  3  watts;  or  compositM»n  type,  1  watt. 
Model  "F  ■  ciunposifinn  type.  1^4  watt  Direct  contact,  6  resistance  tapers 
MoJt!  "Al"  Composition  type.  1/2  watt 


I 


Electronic  Industry 


CRT.’s  new  TuViular  Trimmert  come 
in  5  basic  types.  3  capacity  ranyjes. 
Tinnt  inun  locknut  and  adjustiny;  screw 
asailable  on  special  request. 


For  by  pass  or  coupling  applications, 
check  Centralab's  original  line  of  ce¬ 
ramic  disc  Hi-Kjpi.  Disc  Hi-Kjfis 
are  smaller  than  a  dime! 


lli-V'o-Kjpi  are  filter  and  by  pass  ca- 
pacitors  combininy;  bi>;h  voltayte,  small 
size  and  variety  of  terminal  connec¬ 
tions  to  fit  most  TV  needs. 


6 


Centrabib’s  TC  (Temperature  Compensatiny;)  Tubular  Hi  Kupi.  left,  are  the  most 
stable  capacitors  asailable.  \\  ith  TC  llt  Kjpi,  there's  practically  no  variation  due 
to  aytiny;  or  ebanytes  in  temperature  or  humidity  For  applications  where  tempera¬ 
ture  compensation  is  unimportant,  use  Tubular  BC  lli-Kjps,  riyjht. 


Ceramic  Trimmers  are  made  in  five 
basic  types  Full  capacity  change  with¬ 
in  180^  rotation.  Spring  pressure 
maintains  constant  rotor  balance. 


8 


Centralab's  development  of  a  revolutionary,  new  ShJf  Suisch  gives  you  improved 
AM  and  I'M  performance  !  Flat,  horizontal  ilesign  saves  valuable  space,  allows 
short  leads,  convenient  location  to  coils,  reduced  lead  inductances  for  incre-ased  ef¬ 
ficiency  in  low  and  high  frequencies  CRI.  SUJe  Sunchei  are  ruytged  and  dependable. 
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Great  step  forward  in  switching  is 
CRI.'s  New  Rnt.trs  Coil  and  Cam  In¬ 
dex  Suiich.  Its  coil  spring  gives  you 
smoother  action,  longer  life. 


Centralab  Printed  Electronic  Circuits 

973  —  Ampec  —  three-tube  P.  E  C.  amplifier. 

4J-6  —  CoL'PLATE  —  P.  E.  C.  interstate  coupling  plate. 

999  —  Pentode  Couplate  —  specialized  P.  E.  C.  coupling 
plate. 

42-9  —  Filpec  —  Printed  Electronic  Circuit  filter. 

Centralab  Capacitors 

42-3  —  BC  Tubular  Hi-Kaps  —  capacitors  for  use  where 
temperature  compensation  is  unimportant. 

42-4  —  BC  Disc  Hi-Kaps — miniature  ceramic  BC  capacitors. 

42-10 —  Hi-Vo-Kaps  —  high  voltage  capacitors  for  TV  appli¬ 
cation. 

695  —  Ceramic  Trimmers  —  CRL  trimmer  catalog. 

981 — Hi-Vo-Kaps  —  capacitors  for  TV  application.  For 
lobbers. 

42-18  —  TC  Capacitors  —  temperature  compensating  capaci¬ 
tors. 

814  —  Capacitors  —  high-voltage  capacitors. 

975  —  FT  Hi-Kaps — feed-thru  capacitors. 


Ceivralab  Switches 

953  —  Slide  Switch  —  applies  to  AM  and  FM  switching  cir¬ 
cuits. 

970  —  Lever  Switch  —  shows  indexing  combinations. 

995  —  Rotary  Switch  —  schematic  application  diagrams. 

722  —  Switch  Catalog  —  facts  on  CRL's  complete  line  of 
switches 

Centralab  Controls 

42-7  —  Model  "1"  Radiohm  —  world’s  smallest  commercially 
produced  control. 

697  —  Variable  Resistors  —  full  facts  on  CRL  Variable 
Resistors 

Centralab  Ceramics 

967  —  Ceramic  Capacitor  Dififciric  M.atfrials 

720  —  Cfra.mic  Catalog  —  CRL  steatite,  ceramic  products. 

General 

26  —  General  Catalog  —  Combines  Centralab's  line  of 
products  for  jobber,  ham,  experimenter,  serviceman  or 
industrial  user. 


Look  to  CENTRALAB  in  1949!  First  in  component  research  that  means  lower  costs  for  the  electronic 
industry.  If  you’re  planning  new  ec^uipment,  let  Centralab’s  sales  and  engineering  service  work  with  you.  For 
complete  information  on  all  CRL  products,  get  in  touch  with  your  Centralab  Representative.  Or  write  direct. 


Choose  From  This  List! 


CENTRALAB  20J-3 

Division  of  Globe-Union  Inc. 

900  Eost  Keefe  Avenue,  Milwaukee,  Wisconsin 

Yes^  I  would  like  to  have  the  CRL  bulletins,  checked  below,  for  my  technical  library  I 


□  973 

□  42-9 

□  42-18 

□  953 

□  42-10 

□  722 

□  720 

□  42-6 

□  42-3 

□  695 

□  814 

□  970 

□  42-7 

□  26 

□  999 

□  42-4 

□  981 

□  975 

□  995 

□  697 

□  967 

Name 

Address 


TEAR  OUT  COUPON 

—  for  the  Bulletins  you  want  - 

Cen^alab 

Division  of  GIOII-UNION  INC.  •  NUlwaiikoo 


City 


Stote  . 


A  complete,  authoritative  reference 
handbook  compiled  by  Wilbur  B, 
Driver  Company  to  guide  you  in 
the  correct  selection  of  resistance 
L  and  special  alloys.  Engineers  and 
I  purchasing  officials  may  obtain  a 
A  copy  without  obligation  by  writ¬ 
es  ing  on  company  letterhead. 


COMPOSITE  VIEW  OE  THE  THREE 
WIIBU*  B.  ORIVEB  CO.  PLANTS 


! 
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Left:  MODEL  rSi-lOO  . ..%  to  50()  volts  D.C.  at  0  to  :}()0  ma.  6.3  volts  A.C.  center- 
tapped  at  6  amp;  4**^  or  better  regulation  under  any  ('onditions  of  operation  within 
ratings.  10  MV.  or  less  peak*to*peak  ripple  voltage.  Output  impedance  effectively 
zero.  High  voltage  <’ontinuously  variable  from  0  to  5<M)  volts. 

NET  PRICE  F.O  B.  FACTORY . $395.00 


Rxght  MODEL  PSK-tOl  to  I'ioo  \olts  D  C',  at  0  to  ma. 

6.3  volts  A.C'.  center-tapp»Ml  at  10  amp;  4''^  or  U*tter  regulation 
under  any  conditions  of  V'ptTation  within  ratings.  2U  MV',  or  less 
peak-to-peak  npple  voltage.  Output  impedance  effectively  zero. 
High  voltage  continuously  variable  from  0  to  lUCXJ  volts. 

NET  PRICE  F  O  B.  FACTORY .  $«9S.OO 


Above,  nffht  MODEL  9SR-10S  2oo  to  400  volts  D  ('.  at  0  to  200  ma.  from 
each  of  two  separately  controlled  outputs,  or  2(M)  to  4(M)  volts  D.C.  at  U  to 
400  ma.  6.3  \olls  A.C.  center-lappetl  at  10  amp;  '/%*<  or  lietter  regulation 
under  any  conditions  of  operation  vcithin  ratings.  10  MV'  or  less  peak-to* 
peak  ripple  \oltage.  Output  impiHlance  effe<'tively  zero.  Output  voltages 
i-ontinuously  variable  NET  PRICE  F  O  B.  FACTORY .  $995.00 


TCS  90WER  SU99LY  MODEL  95-106.  Designed  for  u.S4' 
with  L'.S.  Navy  typ»*  TC'S-l  thru  T('S-12  transmitter- 
receiver  for  110  or  220  volt  A.C'.  applications.  IN'- 
Pl'T;  no  220  volts  A  C'  50/60  C.P.S  OUTPUT: 
400/450  volts  D  C',  at  200  ma  225  volts  D.C'.  at  1*20 
ma.  12  volts  D.C.  at  1.5  amp.  12.6  volts  A  C.  at  4  amp 
NET  PRICE  F  O  B  FACTORY . $300.00 


T5  67-C  ILS  SIGNAL  GENERATOR  A  crystal-controlled 
KF  signal  generator  for  sensitivity  measurements  and 
alignment  of  glide  path  and  localizer  receivers.  Fre- 
quency  wverage;  :l12  6.  :t3:t  8.  335.  108.3,  108.7,  109  1. 

109  5.  and  110  3  mcs 

NET  PRICE  FOB  FACTORY .  $UOO.OO  T$  170-C  GLIDE  RATH  TEST  SET 

.  .  Battery  operated  portable 
test  oscillator  which  provides 
a  crystal-controlled  signal  at  332  6.  333  K  or  .315  mcs.,  which  may  lie  30^ 
mudulaUnl  from  an  internal  source  at  90.  150.  looo  cps.  or  unmodulated 
as  desired,  for  glide  path  channels  GX.  GY.  and  GZ. 

NET  PRICE  FOB  FAaORY .  $190.00 


RA-65  VG  RECTIFIER  Power  Supplies  for  Ground  Sta¬ 
tion  Operation  of  SC'R  522  V’HF  Radio.  SPECIFIC'A- 
TIONS:  INPUT:  110/120  220 '240  volts  A  C.  50-70 
cps.  225  watts  OUTPUT;  ;tO0  volts  D  C.  at  300  ma. 
150  volts  DC  at  30  ma.  13  volts  DC',  at  4  4  amp. 


TS  173-C  LOCALIZER  TEST  SET  /.c/r  Battery 
operati*d  portattlc  lest  oscillator  which  provides  a 
crystal-controlliHl  signal  at  108  3.  108,7.  Vi9  1, 


NET  PRICE  F  O  B.  FACTORY 


10t»  5.  lO't.O.  or  110.3  mcs.,  which  may  lie  It*)*': 


m<Klulat(Ml  from  an  internal  Miurct'  at  ilO.  150, 


cps.  or  unmrKlulated  as  desire* 
izer  channels  U.  V.  \V.  X.  Y  and  Z. 
NET  PRICE  F  O  B  FACTORY  . 


MB-2  MARKER  BEACON  TEST  UNIT  .  A 

crystal  c<mtroll«H|,  jjortable.  TS-megacycle  trans¬ 
mitter  whos(»  output  may  t*e  tone-modulated  at 
400.  i;VR)  or  .3000  cycles  pcT  si'c^ond.  as  desired. 
NET  PRICE  F  O  B.  FACTORY  .  $140.00 


Atidttvinal  m/ormqftofi.  all 
unttR,  avatlablc  on  requent 


2112  South  LoBrea  Avenue  •  Los  Angeles  16,  California 


Telcphona:  WEbstar  3*5t2e 


7201  E.  Marginal  Way  Seattle  8,  Washington  CabU:  ametronier  Tci«iyp«:  i.a.  64i 
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'  "Doing  tomething  abouf  the  weather”  is  a  field  of  science  in 
which  considerable  progress  has  been  made.  And  Synthane 
laminated  plastics  have  helped  make  this  advance  possible. 
Synthone  has  been  selected  for  many  interesting  applications 
because  of  its  unusual  combination  of  chemical,  electrical 
and  mechanical  characteristics,  such  as  ease  of  fabrication, 
low  moisturB  obsofption  moisture  and  corrosion  resistance,  and  excellence  as  an 
electrical  insulator. 

Ond  strength  example  of  Synthane  in  science  and  industry  is  the 

yHHs  Radiosonde,  illustrated  below,  a  product  of  the  Johnson 

Service  Company. 


Plastics  where  plasties  belong 


for  dimensiongl  stobilKy 


//  The  Radiosonde  may  ascend  as  high  as  140,000  feet, 
I  encounter  temperatures  as  low  as  —  60'F.,  and  meet  relative 

humidities  up  to  100%  while  sending  back  complete  informa¬ 
tion  about  temperature,  humidity  and  barometric  pressure. 
The  materials  of  which  it  is  built  must  be  stable,  impervi¬ 
ous  to  moisture,  resistant  to  fungus  growths,  light  and  strong. 
Synthane  was  selected  because  it  meets  all  these  require¬ 
ments  and  is  easily  fabricated. 

These  characteristics  of  Synthane  may  suggest  its  use  in 
your  product  or  process.  If  so  write  us  today  for  more  in- 
formotion  without  obligation.  Synthane  Corporation,  6 
River  Rood,  Oaks,  Pennsylvania. 


SyntTian^ 


where  Synthane  belongs 


SHUTS  •  tOOS  •  rules  •  UitlCATtC  PAfTS  •  MOLOeO-lAMINATtO  •  MOLOlO  MACftATiD 


DUfHlivt*r  ir««k«r  Arin.  MamthKfwr  ioughi  good  woor  romttanco 
aod  ohohieot  iotyioHng  ohiUty.  Nit  Mfro  roivti:  impod  fofigiM 
onto,  lew  moitlure  obtorpMofi,  vibfofion  obtorpliee. 


at  the  extra  values 


( t\fr  at  llir  rif:til  arc  Imir  part'  made  of  S\  iitliaiie 
lamiiiati'il  pla'lii'.  S\tithani’  wa>  't-lciti-il  tor 
llif'f  important  joli'  ll••(■aU'l■  ol  ono  or  two  nif- 
t'lianiial.  chcmii  al  or  fin  trical  <  liaraf tf ri>tif'. 
In  fach  applifation  tlit'  mor  lound  that  Svnthaiif 
wa>  not  onK  a  hfttor  matfrial  in  tlif  tiiajor  ro- 
ipiirfiiifnt  hut  it  ua\f  him  a  \aluahlf  atui  df- 
'irahlc-  fxtra  h\  rraMni  ol  othrr  hcnidifial 
[iroperlif'.  I'hi'  i'  truf  cd  almo't  f\<'rv  S\nthanf 
applifation  hf<  au'f  our  t\pf  id  laminatfd  plai-tii  ' 
i'  unii'Ual  tor  it-  (■iinihinuliim  ol  \ahif~. 

Sxnthatif  i'  'troiij:.  Iifiht.  haril.  and  ilfti-f.  An 
fXffllftit  tdfftrifal  in-ulator.  it  ha*  hifili  clififftrif 
'trftifth.  low  dififftrif  fon-tatit.  and  low  jiowfr 
laftor.  Ilifhlv  rf-i-tant  to  moi~turf,  ahra'ion. 
forro'ioti.  and  wear.  S\nthanf  i*  oa'ilv  workfd 
on  produftion  fipiipnifiit.  It  i'  a  pla'tic.  <li- 
nifii'iiinallN  'tahlf  ovfi  widf  \anatioii' 
(d  tfiiipfraturf. 

II  thf'f  Ifw  cd  Sxiilhanf  '  man\  dc-'iraldf 
propiTtio  and  ahditif'  -uuff't'  it-  U'f  in  \<cur 
prociuc  t  or  proc  C-".  c  lip  ,nic|  mail  thf  c  ciupon 
tocla\.  1ft  U'  hcdp  \ou  with  matc-nal'.  cli-«ic.'n  or 
lahric  ation  ol  part-. 


Pipiiif  far  Nylan  Uilnf  Mackin*.  OaagiMr  n»»d»d  good  eorro- 
aen  romdaoco.  Mil  ontra  raluox:  ligM  wtight,  droogHt 


V**  MH  Pallay.  Umr  roqoiiod  ligkl  woigitf.  Hit  o*tro  rohoi:  Woor 
romdaoco,  dobility,  low  powor  tew,  redwred  lubficafion  problom. 


Hetlery  EMemining  Forai.  Procewor  lookod  for  anootti,  non-iogging 
uirfoco.  Mil  extra  crofues;  Kigidiiy,  light  woight,  block  hnidi  oti-lho-woy- 
through,  froodom  from  warping,  hordnou. 


MORE  INFORMATION  ABOUT  YOUR  EXTRA  VALUES 


Synthane 


SYNTHANE  CORPORATION.  6  River  Road.  Oaks.  Pa. 


ithoiit  M|)|i<:ati<>n  a 


"MAm  TV  SIT  AUBHMm  EAST 


[N  the  biggest,  fastest,  toughest  TV  market 
in  the  world,  TV  set  alignment  is  no  longer 
a  diflicult,  time-consuming  job.  Three  new 
coordinated  Ci-F  test  equipments  ncrw  assure 
ease,  spc'td,  and  accuracy  in  this  work. 

.Says  Ciene  Anthony,  one  of  the  best  known 
service  managers  in  New  \'ork:  "The  new 
Ci-E  Test  Equipment  F^ackage  has  impr<»ved 
our  operation  tremendously.  Alignment  work 
that  used  to  require  all  the  time  of  specialists 


in  our  shop  is  noiv  performeti  with  full  con¬ 
fidence  hy  uny  one  of  our  men.  Operation 
and  controls  of  the  three  instruments— Vari¬ 
able  Permeability  Sweep  Generator,  Crystal 
Controlled  Marker  Generator,  and  (kathode 
Ray  Oscilloscope— are  simple  and  easy  to 
understand  and  can  be  taught  quickly. 

"With  this  equipment  w  e  do  all  kinds  of  TV 
service  work— including  mass  alignments  and 
the  servicing  of  head  ends  as  separate  units.” 


/y 

rc7//  ^/// co//^?/’/fre  /  '// 


GENERAL^^  ELECTRIC 


General  Electric  Company 
Building  1.  Room  1 
Electronics  Park 
Syracuse,  New  York 

Send  me  complete  data  on  the  new  G-C  Television  Test  Package. 


Says  GENE  ANTHONY 
Manager.  Service  Department 
General  Electric  Supply  Corp. 
New  York  City 
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Between  1745  and  1750  divers  Euro¬ 
peans  were  experimcntinR  excitedly 
with  ^'he  Leyden  Jar.  Dr.  Priestly 
declared  its  discovcr>’  to  be  "the  most 
surprising  yet  made  in  the  whole 
business  of  electricity.” 

Early  in  1747  Peter  Collinson,  fellow 
of  the  Royal  Society,  sent  an  "electrical 
tube”  to  his  friend,  Benjamin  Franklin, 
in  Philadelphia.  As  usual  Dr.  Franklin 
had  some  ideas  of  his  own*  and  used  a 


Lc^yden  Jar  in  his  famous  lightning-kite 
experiment.  It  was  Franklin  who 
identified  the  principle  and  improved 
on  the  jar  with  the  simple  "P'ranklin 
Pane,”  a  piece  of  gla.ss  with  tinfoil  on 
each  side.  Today’s  condensers  are 
practically  piles  of  Franklin  Panes. 

*ruckiMh  old  Ben  even  made  a  **ma^c  portrait” 
of  the  King  out  of  metal  on  glass  with  a  remov¬ 
able  crown.  When  an  uninstructed  person  at¬ 
tempted  to  remove  the  crown  he  received  a 
*’tremendou8  shock.”  This  served  as  a  warning 
for  too  ardent  patriot.s. 


Tliat^s  Letter Di\  Franklin,  Lut— 


The  Fruni/m  Ptine 


The  “Franklin  Pane.”  prototype  of  the  modem 
condenser,  was  a  sandwich  of  glass  and  tinfoil 
and  would  have  to  have  been  the  size  of  a  boxing 
nng  to  equal  in  electrical  capacity  this  new  con¬ 
denser,  made  of  Smith  paper,  that’s  smaller  than 
a  package  af  chewing  gum. 


-tin. 


IS  one  will  go  in  your  pocket 


It  was  Franklin  who  ti*uk  the  first  step 
toward  the  modern  condenser.  The  most 
recent  step  in  its  improvement  has  been 
taken  by  .Smith  Paper,  Inc.  of  Lee,  Mass. 

Smith  has  Is'en  making  very  thin 
pa|H‘r.s  for  years  —  pa|H‘rs  as  thin  as 
.00025  in.  With  the  growth  of  electronics 
Smith’s  condens<r  pajs-r  became  ii 
product  of  eonsider.dile  indu.strial 
importance. 

An  ordinary  conden.ser  is  a  roll  of 
many  alternate  layers  of  conducting 
metal  and  non-conducting  papcT  each 
of  which,  for  compactne.ss,  should  be  as 
thin  as  pos.sible.  But  there  ;ire  limits  to 
their  thinnc’ss  for  should  a  momentary 
overload  break  through  the  insulator 
the  condenser  is  short  <ircuit<‘d  .and 
ruined. 

Now,  with  the  help  of  National 
Research,  Smith  has  found  a  way  to 
greatly  reduce  the  size  of  condensers 


and  prevent  most  shorts  at  the  same 
time.  In  our  continuous  coating  ma¬ 
chines  Smith  evaporates  metal  under 
high  vacuum.  The  metallic  vapor, 
deposited  on  a  moving  strip  of  lacquered 
paper,  forms  a  conducting  film  only  3  to 
5  millionths  of  an  inch  in  thickness. 
'Phis  is  only  1  .50  of  the  thicknc“ss  of  the 
foil  formerly  used.  'Phis  metal-coated 
paper  is  al.so  self-healing.  If  a  momen¬ 
tary  excess  of  voltage  should  puncture 
the  paper  the  zinc  coating  vaporizes 
and  recedes  from  the  »‘dge  of  the  hole 
where  it  can  make  no  contact  with  the 
next  conducting  layer.  Extra  layers  of 
pa|«'r  for  iicsulation  insur.inc'e  are  no 
longer  neces.s;iry. 

So,  with  I  ,50  of  the  conductor  and  a 
half  (or  less)  of  the  insulator  the  new 
.■smith  pajaT  .saves  about  75%  in  the 
hulk  of  the  finished  condenser.  Such  a 
decrease  in  size  and  increased  life 


ntJ  conJenser 
Actual 


expectancy  are  great  advantages  to  all 
makers  of  television  and  other  electronic 
equipment. 

Isn't  it  cheaper  to  make  a  better 
product  than  to  j)romote  an  ordinary 
one'.’ We  at  Nation.il  Research  believe, 
by  the  evidence  of  our  own  experience, 
that  it  is.  And  we  al.so  la-lieve  that  in 
the  unexploited  u.ses  of  industrial 
research  lie  the  greate.st  opportunities 
for  profit  now  offered  to  industry.  To 
industry  —  to  your  business  —  we  can 
bring  the  best  in  brains,  organization 
and  equipment  with  an  unequalled 
accumulation  of  experience. 


t.NDUSTRIAL  KIShARt  It  PROCESS  DEVELOPMENT 
HK.H  VAdJU.M  ENGINEERING  &  EQUIPMENT 
Metallurgy  —  OehvJration  —  DisCiltatK'n  —  Coating  —  Applied 
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INTERNATIONALLY 

PREFERRED 

BY  LEADING  TELEVISION 
MANUFACTURERS 


Addrtts  U.  $.  A.  ond  Conodion  inquiries  to 

Writ*  for  Helpful  Booklet  MULTICORE  SALES  CORP. 
SOLDERS  AND  SOLDERING  1^4  Duane  Street  •  New  York  13,  N.  Y. 

Inquirios  roqording  oth«r  torritofios  to 

MULTICORE  SOLDERS  LTD. 

Mellier  House,  Albemarle  Street  •  London,  W.  1,  England 


Cut  Costs!  Select  The 


LOWER  COSTS  for  BETTER  PARTS 


Hi're  is  a  rhrrklist  of  filiroiis  aiicl  plas¬ 
tics  niatrrials  at  least  one  of  uliicli  prol>- 
ably  goes  into  tlie  procliiels  you  make. 
Ami  here  are  the  ser\  ires  Rogers  is 
equipped  to  perform  in  eonneetion  with 
those  materials. 

From  hluepriiit  to  prodiietioii  line, 
Rogers  can  help  at  e\ery  step  .  .  .  often 
hy  drastic  cost  reductions.  Whether  your 
part  is  a  simple  paper  punching  or  a 
complex  plastics  unit,  Rogers'  experience 


PLASTICS  MATERIALS 

ROGERS  ROARDS*.  for  molding.  Idaol  for  ports 
roquiring  high  Roxurot  ond  high  impoct  strongth. 
thoso  thoo mo-sotting  pkonoHc  rosin  boards  oro  fast- 
coring,  kovo  o  low  bulk  foctor,  ond  oro  ovoiloblo 
in  tko  form  of  shoots,  strips,  ond  timo-soving  pro-cut 
blonks  ond  stompod  pro-skopod  proforms  roc^y  for 
looding  in  tko  mold. 

for  fomtnoting.  Tkoso  pkonolic  rosin  boords  oro 
formulotod  for  lominoting  to  produco  punching, 
docorotivo,  ond  otkor  iominotod  shoot  stock. 

MOLOICE*.  (Dicod  ROGERS  BOARDS).  Molding 
motoriols  with  modium-high  impoct  strongtk  and  low 
bulk  foctor  which  moy  bo  proformod  on  automatic 
toblotRng  mochinos.  Thoy  moy  bo  comprossion, 
tronsfor,  or  plungor  moldod. 

lURON.  Thoso  oro  modlum-high  Impoct  phonelic 
molding  motoriols  with  oxcollont  finish,  low  bulk 
factor^  good  proformobility  ond  good  moldobility. 
Thoy  con  bo  modo  in  colors  ond  spocioi  formula¬ 
tions  ond  may  bo  comprossion,  tronsfor,  or  plungor 
moldod. 

TEMflEX.  Thoso  oro  thormoplostic  boards  which 
moy  bo  Iominotod  or  usod  without  furthor  opptico- 
tion  of  hoot  ond  prouuro,  doponding  upon  tho 
plostic  usod  in  its  formulotion. 

lAMINATED  SHEHS.  Thoso  oro  ROGERS  BOARDS 
or  TEMflEX  boards  which  hovo  boon  Iominotod. 

RRE-SHAFED  PREFORMS.  Pro-shopod  proforms,  oithor 
cost  os  pulp  proforms,  or  stompod  from  ROGERS 
BOARDS,  constituto  o  moons  of  quicker  molding  of 
stronger  ports.  Tho  motoriol  is  in  tho  shape  of 
tho  mold,  roody  for  drop-in  by  tko  oporotor. 

*Motorlols  mod#  by  Rogers  ond  formerly  morketed 
by  Bokolito  Corporotion  under  iokelito  BM  num¬ 
bers.  New  mode  ond  morketed  by  Regers. 

SPECIALTY  FIBRE  BOARDS 

DUROIDS.  Thoso  motoriols  combine  cellulose  fibres 
ond  non-phonolic  rosin.  Tho  DUROIDS,  although 


ill  niatcrials  iu;uiura<iuriug  and  fabrica¬ 
tion  can  usually  acliie\e  two  things: 
I.  I.oHcr  co!«ts.  2.  (*ct  it  done. 

Rogers  is  objectixe  on  materials,  effec¬ 
tive  on  fabrication. 

For  additional  information  on  any 
material  or  service  listed,  please  write, 
wire,  <»r  phone.  Rogers  f^irporatioii, 
10?  Mill  Street,  Manchester,  (’.onnecticul. 
Telephone:  Manchester  5163. 


thoy  oro  rigid,  tough  boords  with  high  impoct 
strength,  hove  sufficient  resiliency  to  bo  formed, 
drown  and  shaped.  Tholr  choroctorlstics  ore  similor 
to  vutconiiod  fibre  but  thoy  oro  not  brittle.  Various 
grades  oro  available  to  moot  spocioi  requirements. 

3G443.  This  material  is  a  blond  of  now  cotton 
cuttings,  kraft  pulp  and  o  thermoplastic  rosin  thot 
odds  rigidity  ond  stiffness.  Siting  provides  moisture 
resistance. 

36316.  Modo  from  o  combinotion  of  chomicol 
wood  fibres  —  and  rosin-sited  ~  this  motoriol  is  use¬ 
ful  and  economical  for  mechanical  opplicotions  not 
roquiring  electrical  insulating  qualities. 

SHOE  MATERIALS 

Those  products  are  deft  blonds  of  elastomers  ond 
other  materials,  in  combination  with  cellulose  fibres. 
DURAMID  and  BAYFLEX  feature  high  strength  ond 
tho  obility  to  hold  stitching,  and  may  bo  cut  and 
trimmed  easily  and  cleanly. 

ELECTRICAL  l\SVLATI^G 
PAPERS  AIM)  BOARDS 

Neutral  os  well  os  chemically  and  electrically  cloon, 
these  materials  have  excellent  heat-aging  choroc- 
toristics  and  high  dielectric  strength. 

DURO  is  made  from  1(X)%  new,  selected  cotton 
cuttings;  KAYGREY  from  50%  new  cotton  cuttings 
and  50%  kraft;  KAYROK  from  100%  purified  non- 
cotton  cellulose.  KAYPAR  is  made  from  100%  kroft 
pulp;  ROYALGREY  from  75%  new  cotton  cuttings 
ond  25%  kraft  pulp.  Thicknesses  In  thoso  motoriols 
range  from  .007"  to  .125".  In  many  applicotions, 
thoso  materials  can  be  usod  for  both  oloctricol  In¬ 
sulating  and  structural  purposes. 

SPECIAL  FORMVLATIOISS 

Rogers'  manufacturing  and  research  facilities  per¬ 
mit  tho  development  of  special  formulations  Involv¬ 
ing  various  combinations  of  vegetable,  mineral  or 
onimol  fibres  with  noturol  or  synthetic  rosins  ond 
other  addition  ogents.  Production  somplos  con  bo 
produced  with  os  little  os  25  lbs.  of  row  motoriols. 


Oofa  ond  sompfos  of  moforioh  will  bo  sent  promptly  upon  request. 


GENERAL  DESCRIPTION  OF  ROGERS  MATERIALS 


Material  For  Your  Application 


GUIDE  TO  MATERIALS  AND  SERVICES  AVAILABLE  FROM  ROGERS 


IHESE  SEIVICES  «>E 
PEIFOtMED  BT  lOCERS 
IN  CONNECIION  WITH  i 
IHE  EOLIOWINC  / 

MATERIAIS  A 


ROGERS  BOARDS 
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IMIIA1I0N 

PRESSBOARD 


THERMOPlASilC 

SHEEI 


[nmi  COPIES  OF  mis  checkusi  mmieo  on  neouesi 


JUST  mi  us  HOW  MANY  YOU  WAHT 
AND  Wi  ll  SIND  lY  MPUIN  MAIL 


TYPE  304-H 


PRICES 


^  A^eiv  of  Performance  for 

Cathode-ray  Oscillographs 

QUHDNI' 


INEVER  BEFORE  HAVE  THESE  FEATURES 
BEEN  COMBINEP  IN  ONt  INSTRUMENT 
AND  OFFERED  AT  SUCH  LOW  COST! 


HIGH-GAIN  AMPLIFIERS 

) 

X-  AND  Y-AXES 


Sensitivity:  X-Axis,  50  millivolts  rms  per  inch 
(AC  and  DC).  Y  Axis,  10  millivolts  rms  per 
inch  (AC  and  DC). 

Frequency  Response:  DC  amp.  X  and  Y 
Axes,  0-100,000  cps  within  10%:  0-300,000 
cps  within  50%.  AC  amp.  X  and  Y  Axes. 
20-100,000  cps  within  10%;  20-300,000  cps 
within  50%. 

No  pattern  bop'  even  with  sudden  changes 
in  signal  level.  Excellent  stability  and  mini¬ 
mum  microphonics  and  driit.  Provision  for 
applying  signals  directly  to  deflection  plates. 


STABILIZED  SYNCHRONIZATION 


Sync  limiting  provided  on  recurrent  sweep, 
so  that  sweep  length  and  synchronization 
are  maintained  as  signal  level  varies. 


EXPANSION  OF  DETAILS 


Due  to  available  deflection  of  over  4  tunes 
full  screen  diameter  on  both  X  and  Y  Axes, 
performance  equivalent  to  that  of  a  20  inch 


cathode-ray  tube  is  possible,  with 
the  high  resolution  ol  a  S-inch 
screen.  Full  positioning  is  avail¬ 
able  over  this  entire  expanded 
range  on  both  axes. 


RECURRENT  AND  DRIVEN  SWEEPS 


Variable  from  2  to  30.000  cps.  Sweep  speeds 
faster  than  0.75  inch  psec.  with  fully  ex 
panded  time  base.  Provision  incorporated  for 
sweeps  of  10  seconds  and  slower  through 
the  connection  of  external  capacitors  at  front- 
panel  terminals.  Sync  amplifier  with  sync- 
polarity  selection  is  provided. 


INTENSITY  MODULATION 


Z-Axis  input  terminal  on  front  panel  is  ca- 
pacitively  coupled  to  grid  of  cathode  ray 
tube.  IS  volts  peak  will  blank  trace  fully  at 
normal  intensity. 


INCREASED  ACCELERATING 
POTENTIAL 


Du  Mont  Type  5CP-A  Cathode-Ray  Tube  in 
the  Type  304  H  is  operated  at  overall  accel¬ 
erating  potential  of  3000  volts,  facilitating 
use  of  long  persistence  screens  to  take  full 
advantage  of  low  frequency  recurrent 
sweeps,  fast-driven  sweeps,  and  DC  ampli¬ 
fiers.  Type  304,  a  lower  price  version,  is  also 
available,  operating  at  an  overall  accelerat¬ 
ing  potential  of  1780  volts. 


ADDITIONAL  FEATURES 


An  engraved,  permanently-mountsd  cali¬ 
brated  scale  greatly  facilitates  quantilalive 
measurements.  Mu-MetrU  magnetic  shield  af¬ 
fords  maximum  protection  of  cathode-ray 
tube  from  effects  ol  external  magnetic  fields. 
Du  Mont  Type  2501  Bexel  permits  attachment 
of  such  accessories  as  Du  Mont  Types  271-A 
or  314-A  Oscillograph-Record  Camerjas. 


MECHANICAL  DETAILS 


Height,  13*2":  Width,  Depth,  19"; 

Weight,  50  lbs.  Housed  in  metal  cabinet  with 
gray  wrinkle  finish.  Panel  reverse  etched^ 
white  on  gray. 


TRIED  AND  PROVED 


This  oscillograph  has  undergone  a  most  rigid 
field  test  both  in  our  own  laboratories  and 
again  in  selected  laboratories  and  institu* 
tions  throughout  the  country.  In  a  great  va¬ 
riety  of  applications,  every  feature  has  been 
given  a  thorough  workout.  The  Type  304-H 
is  not  a  new  instrument  of  unknown  quality, 
but  definitely  an  oscillograph  ol  TRIED  AND 
PROVED  EXCELLENCE. 


rmance  equivalent  to  that  of  a  20  inch  ing  potential  of  1780  volts.  Type  304  H,  S307.50.  Type  304,  $285.00. 

^  Pull  details  of  performance  and  oppficafions  are  contained  in  a  t2-page  bu//efin  obtainable  by  writing  to  •  •  • 
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No.  B-8M-12S 
Plug-In 


No.  I0-O-9T 
Octal 


No  8-N-9T 
Nova  I 


No.  6-M-6T 
Miniature 


SOCKET 

TURRET 


A  NEED  FULFILLED 


The  Vector  Socket-Turret  is  a  new  and  unique  terminal  structure 
on  which  the  circuit  components  associated  with  a  vacuum  tube  may 
be  neatly  connected  directly  at  the  socket.  This  is  accomplished  by 
combining  a  tubular  terminal  post  or  "turret"  with  a  standard  type  of 
vacuum  tube  socket.  By  this  means  stage  sub-assemblies  are  readily 
formed  and  these  can  be  quickly  installed  with  a  minimum  of  connec¬ 
tions  thus  simplifying  the  construction  of  electronic  equipment. 


FOR  COMPACT  ASSEMBLIES 


Space  under  the  socket,  usually  wasted,  can  now  be  used  effec¬ 
tively.  Components  may  be  mounted  from  socket  to  turret,  entirely  on 
the  turret,  or  from  one  turret  to  another,  thus  achieving  compactness 
without  overcrowding. 


A  BOON  TO  THE  EXPERIMENTER 


Circuits  can  be  wired  quickly  without  fuss  and  planning  as  to 
mountings.  Troubles  caused  by  spurious  coupling,  stray  capacitance, 
hum  pickup  are  minimized  due  to  short  leads. 


AN  AID  TO  PRODUCTION 


Cuts  down  on  connections,  terminal  strips,  cable  forms,  produces 
simplified  sub-assemblies.  Turrets  are  economical,  neat  and  efficient. 


MANY  TYPES  ARE  AVAILABLE 


Socket-Turrets  are  available  for  octal,  loctal,  miniature  and  noval 
tubes  in  a  large  variety  of  sizes  and  styles,  including  types  for  coil 
forms  with  tuning  slugs. 


Also  available  are  Plug-In  Socket-Turrets  having  octal  style  plugs 
at  the  end  of  the  turret  opposite  the  socket  and  with  or  without 
shield  cans. 


WRITE  FOR  OETAILIO  INFORMATION 


ASSEMBLED  UNIT 

PATENT  PENDING 
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Chemica//^  Processed— Highly  specialized  chem¬ 
ical  equipment,  such  as  illustrated  here,  reacts 
carbon  monoxide  with  iron-containing  ores  to 
form  liquid  iron  pentacorbonyi.  Further  process¬ 
ing  decomposes  the  liquid  into  the  spheres  which 
ore  Carbonyl  Iron  Powder.  The  closest  attention 
to  detail  assures  products  of  constantly  uni¬ 
form  properties. 


carbonyl  iron 


Plant  Foci/ities— The  Grasselli  N.i.  plant, 
right,  was  the  sole  producer  of  Car¬ 
bonyl  Iron  Powders  until  this  month. 
Now,  increased  production  will  be  forth¬ 
coming  from  the  new  plant  at  Huntsville, 
Ala.  The  demand  for  all  grades  of  Car¬ 
bonyl  iron  Powder  has  made  this  pro¬ 
duction  increase  necessary. 


G.A 


Noyember,  1949  —  ELECTRONICS 


Loborofof)f  Confrof/ed  —  Every  botch  of  CIP 
must  be  put  through  very  extensive  lobora* 
tory  tests  to  keep  quolity  high.  Test  cores  or# 
mode  from  every  botch  ot  the  lob.  Above,  o 
smoll  section  of  the  test  equipment. 


powders  ore  superior 

(iarlM.iivI  Iron  I’ouilrr'  an-  ijiiaiiM  |ir<Mliii't'.  uitli  lou  Iohs 

cliaracttTi'lic! — !-ii|M'rior  lnr\fr>  »a\  liri'aii!.)- llii:.  i|iialit\  a<-liic\)-il 
liv  strict  rontrol  in  |>riM-c«!.ins;.  I'tn -a-  "(^t"  inali-rial'  \»i>rk  Im-hI 

iMTanM-  tlir\  arc  niaiinfacinrcil  ami  tc!.tcil  for  <|ualit\  iimlcr  tin- 
ino'l  carcinl  l  omlilion-. 

( .licinicallx .  <  arlionxi  Iron  I'ouilcr'  arc  liich  in  iron  with  an  ali- 
M-nci-  of  non-lcrron>  nialcrial'.  ^Irnct  nralU .  the  particle-  arc  -plicrical, 
linilt  lip  of  concentric  cell-.  I’articic  ili-trilnitioii-  rance  from  0..'i  to 
|.>  micron-  iliamctcr.  >omc  crailc-  arc  nicclianicallN  liani  ami  ipiitc 
incompre— ihic.  Il\-tcrc-i-  lo—  i-  low.  in-nlalion  i-  ca-\  tlin-  keep- 
iiiji  ciIiIn  current-  low.  I’articic  -i/c  ili-trilmtioii  i-  controllcil. 

rile  illn-lration-  on  llic-c  pace-  -how  to  -onic  cMcnt  the  mann. 
facinre.  the  |c-t-  for  •pialitx.  ami  the  check-  on  control  mailc  hy 
lor  more  ildailcil  iiifornialion  on  any  prohicni  iiiMilving 
tiarhonrl  Iron  1’owih‘r-  write... 


ANTARA*  PRODUCTS 

GENERAL  ANILINE  A  FILM  CORRORATION 
444  Madison  Ave. 

New  York  22,  N.Y. 


Produefion  Controlled  —  Instruments,  such  at 
these,  control  the  processes  which  make  Cor- 
bonyl  Iron  Powders.  Such  control  makes  pos¬ 
sible  the  constant  uniformity  of  CIP.  The  ponel 
obove  is  one  of  many  instrument  boards  used 
for  controlling  the  processing  of  GA&F  Cor- 
bonyl  Iron  Powders. 


yl  Iron  Powders 
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I  \  ^  I  EST^LISHED  IW  |  y  < 


LABORATORY  TEST  CHAMBERS 


MODEL  T-5-T-11 


Bowser  refrigeration  units,  producing  temperatures  as  low  as  minus-150  f.,  are 
designed  to  meet  the  rigid  requirements  of  Industry  in  testing,  processing  and  labora¬ 
tory  procedure.  They  are  the  result  of  many  years  of  reseorch  and  development  .  .  . 
and  are  available  in  a  number  of  standard  models.  Experienced  Bowser  engineers 
will  design  special  units  to  meet  specific  requirements. 


1.  LABORATORY  UNITS 

for  the  user  who  requires 
varying  conditions  of  tem¬ 
perature,  altitude  and  rela¬ 
tive  humidity  A  typical 
application  .  .  .  complete 
testing  of  aircroft  instru¬ 
ments  under  various  condi¬ 
tions  of  flight. 

2.  INDUSTRIAL  UNITS 

for  the  user  whose  require¬ 
ments  do  not  call  for  con 
ditions  of  high  altitude  or 
relative  humidity,  but  low 
temperatures  only.  A  typi¬ 
cal  application  .  .  .  the 
exponsion  fitting  of  bush¬ 
ings. 

3.  UTILITY  UNITS  .  .  for 

the  user  who  does  not  re¬ 
quire  the  accuracy  of  our 
Laboratory  Units  A  typi¬ 
cal  application  .  .  .  produc¬ 
tion  line  spot  checking  of 
radio  components 


4.  RELATIVE  HUMIDITY 
UNITS  ...  for  the  user 
whose  products  are  not  af¬ 
fected  by  low  temperature 
or  high  altitude,  but  by 
maisture  only.  A  typical 
application  .  .  .  testing  for 
the  moisture  content  of 
paper  os  it  is  being  pro¬ 
cessed 

5.  ALTITUDE  —  VACUUM 
UNITS  .  for  the  user 
whose  products  or  testing 
requirements  are  not  af¬ 
fected  by  temperature  or 
humidity,  but  who  is  pri¬ 
marily  interested  in  noting 
the  effect  of  varying  at¬ 
mospheric  pressures.  Atypi¬ 
cal  application  .  .  .  testing 
and  proving  the  advantages 
or  limits  of  vacuum  pock¬ 
aging,  as  well  as  standard 
aircroft  testing. 


OTHER  BOWSER  UNITS 


Some  of  the  many  Bowser  Units  are  shown  and  briefly  described  on  this  poge.  They 
have  a  wide  scope  of  operation  throughout  industry,  not  only  in  laboratory  research  but 
in  the  production  of  plastics,  liquids,  metals,  instruments,  chemicals,  etc.  Complete 
details  regarding  any  of  them  are  available  upon  request. 


BOWSER  SPECIAL  ENGINEERING 


200  f  Unit  capable  of  ottoinmg 
vastly  tower  temperatures  than  ever 
before  presented  commercioUy  in 
Industrial  Refrigeration  without  the 
use  of  liquid  gases 


Achievements  obtained  through  many  years  ot  re¬ 
search  are  now  available  to  you  through  Bowser's  Special 
Engineering  Service  Program.  This  service  oHcrs  you 
the  results  of  the  engineering  functions  performed  in 
conjunction  with  the  stondord  line  of  Bowser  products. 
Write  for  complete  description. 


BOWSER,  INC*  REFRIGERATION  DIVISION  -  420  LEXINGTON  AVE.,  N.  Y.  C. 

IN  CANADA.  $  F.  BOWSER  CO..  LTD.,  344  SHERMAN  AVE..  HAMILTON.  ONTARIO 
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DRIVER-HARRIS 


Wire  and  Ribbon  - 

Resistor  and  Radio  Alloys 


FOR  RESISTANCE 


There  are  Driver-Harris  Alloys  for  esery  eleciriial  resistance  requirement. 
iMost  widely  used  are; 

.  .  .  Nichrome*  and  Nichrome*  V,  for  winding  large  value  resistors  where 
overall  si/e  is  limited,  hut  dependability  is  a  must. 

.  .  ,  Mangonin,  for  fixed  stability  and  constant  resistance  under  normally 
variable  operating  conditions;  examples  being  precision  bobbins, 
jMitentiometers,  National  Hureau  of  Standards  type  resistance  standards. 

.  .  .  Advance*,  most  frequently  specified  for  precision  resistors  in  electric 
meters  and  laboratory  testing  devices,  because  in  its  finer  sizes  it  has  a 
temperature  coellicietit  of  only  i.(KXM)2/*C, 

.  .  .  Karma*,  high  ohmage,  80(1  ohms/cmf  at  20'’C.,  makes  possible 
extremely  small  resistors.  Fspecially  suitable  for  service  in  resistors 
requiring  negligible  temperature  tcH'fficient  of  resistance.  Thermal  e.m.f. 
against  copper  only  .002  millivolts  /"C.  between  0*C.  and  100*C.  Vi'here 
mechanical  strength  is  important,  larger  di''meter  Karma  wire  can  be 
used  for  a  given  resistance  per  ftxtt. 

.  .  .  Plus  a  total  of  more  than  80  tleclrical  IhuI  jnd  corrosion-resistant 
alloys  which  singly,  or  in  combination  fill  any  electrical  resistance 
specifications. 

FOR  RADIO 

Always  abreast  of  the  latest  developments  in  radio  metallurgy,  Driver- 
Harris  has  been  headquarters  for  Radio  Alloys  since  the  earliest  days  of 
the  industry.  In  greatest  demand  are: 

,  ,  ,  Nick*!  and  Nichrom**,  for  plate  strip.  Thin  but  rigid,  they  take  a 
tightly  adhering  heat  radiation  coat. 

.  .  .  Gridnic*  Alloys,  having  a  very  low  electron  emission  —  especially 
suitable  in  tubes  where  back-emission  is  involved. 

,  .  ,  Cathode  Sleeve  Material:  special  melted  Nickel  Alloys  to  meet  any 
emission  requirements. 

Other  widely  accepted  D-H  Alloys,  meeting  or  exceeding  most  radio 
specifications  are:  Siltar'-',  ff-f’  Alloy,  ^^52  Alloy,  and  Sickel  "A". 
"D”.  "li".  "Z". 


For  •fficfency  and  dopondability  — 

Specify  Electrical  Retittance  and  Radio  Alloys  by  — 

If  Driver-Harris 

F  COMPANY 

HARRISON  *  NEW  JERSEY 

MANCHiS:  Cbicogo  *  Detroit  *  CU«*lond  *  Ang^kt  •  Son  FroneiKO 
Tht  R.  GREENING  WIRE  COMPANY,  LTD.,  Homllton,  Ontorio,  Conado 


Trade  Mark  Reg.  U.  S.  Pot.  OR. 


90661 

90651 


Designed  for  Application 

GRID  DIP  METER 


The  No.  Induicri.il  C»rid  Dip  Meier  ^nd  its  tonipjiiion.  No. 

standard  Grid  Dip  Meier,  are  calibrated  stable  rf  «>scillator  units  ssith  a 
meter  to  read  >trid  current.  1  he  trequenc>-deteimininK  coil  is  pIuK^ed  into 
the  unit  so  that  it  mav  be  used  as  a  probe. 

These  instruments  are  complete  with  a  built-in  iransftirmer  l\pe  A.(  . 
power  supply  and  internal  terminal  board  to  proside  connections  for 
battery  operation  where  it  is  desirable  to  use  the  unit  on  antenna  measure¬ 
ments  and  tither  usages  where  AX.,  power  is  not  asailable.  (^impact- 
ness  has  been  achiesed  without  loss  of  pertiirmance  or  convenience  of 
usayce.  The  incorporation  of  the  power  supply,  oscillator  and  pfi*be  into  a 
single  unit  proviaes  a  consenieni  desice  tor  checking  all  types  of  circuits. 
T  he  indicating  instrument  is  a  standard  2  inch  (jeneral  Hcctnc  instrument 
with  an  easy  to  read  scale.  The  calibrated  dial  is  a  large  i'l)  drum  dial 
which  provides  seven  direct  reading  scales,  plus  an  additional  universal 
scale,  all  with  the  same  length  and  readability,  lach  range  has  its  indi¬ 
vidual  plug-in  probe  completely  enclosed  m  a  contour  fitting  polystyrene 
case  for  assurance  of  permanence  of  calibration  as  well  as  to  prevent  any 
possibility  of  mechanical  damage  or  of  unintentional  contact  with  the 
components  of  the  circuit  being  tested. 

The  N'o  yKMWil  and  No.  lirid  Dip  Meters  may  be  used  as: 

1.  A  Carid  Dip  Oscillator 

2.  An  Oscillating  Detector,  or 
A.  A  Signal  Cfeneraior 

«.  .An  Indicating  Absorption  \\  aseiiieter 


TTte  most  common  usage  of  the  (irid  .Dip  Meter  is  as  an  oscillating  fre- 
c^uency  meter  to  determine  the  reson.int  frequencies  of  de  energiaed  tuned 
circuits. 

The  No.  90^>1  Industrial  Ctrid  Dip  .Meter  is  completely  calibrated  tor 
laboratory  use  and  incorporates  features  desired  for  both  industrial  and 
laboratory  application,  such  as  a  ^  wire  grounding  type  power  cord.  I  he 
Industrial  (trid  Dip  Meter  and  its  associated  coils  are  furnished  in  a  suit¬ 
able  carrying  case. 

The  No.  V06A1  standard  model  (irid  Dip  Meter  is  a  somewh.it  less  ex¬ 
pensive  version  of  the  (irid  Dip  Meter.  The  calibration,  while  adequate 
for  general  usage,  is  not  as  complete  as  in  the  case  of  the  industrial  model. 
It  IS  supplied  without  grounding  lead  and  without  carrying  case. 

The  No.  Industrial  model  is  available  direct  from  the  Instrument 

Division.  The  Standard  Model  90i>SI  is  carried  in  stink  by  franchisc-d 
distributors. 

f  requency  Range  I."  to  megacycles  in  seven  overlapping  ranges 
vSi/c-  of  (irid  Dip  Meter  only  (less  probe):  '  in.  x  ^  </!(»  in.  \  m 

Millen  Loborotory  Instruments  nrc  illustrated  and  described 
in  the  new  printing  of  our  Laboratory  Equipment  catalogue,  a 
copy  of  which  will  be  mailed  upon  request 


JAMES  MILLEN  . MEG.  CO.,  INC. 

MAIN  OKKICK  ^  KACTORY  I 

MALDEN,  MASSACllliSETTS,  U.S.A. 
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VOITAGC  AND  CURRENT,  UMITS  FOR  3-PHASE  WELDING 


f  "THESE  TUBES  HAVE  HIGH  TiATED 
PEKPORMANCE  TO  MEET  THE 
DEMANDS  OF  WELDING'S  NEW, 
MORE  EFFICIENT  METHOD." 


pi^LT]  Electric  meets  new  industrial-tube  needs 
J  with  new  designs.  A  special  internal  baffle 
speeds  up  de-ionization  of  the  mercury 
vapor.  This  permits  high  current  peaks,  min¬ 
imizing  the  risk  of  arc-back.  In  its  other  features, 
the  tube  is  a  standard  G-E  ignitron  for  power 
conversion  and  control— sturdily  made,  depend¬ 
able,  long-lived. 

To  select  the  right  ignitron  for  your  3-phase 
welder-control  circuit,  first  check  the  list  below. 
Then  telephone  your  nearby  G-E  elearonics 
office  for  further  information  and  guidance.  Or 
wire  or  write  General  Electric  Company,  Elec¬ 
tronics  Department,  Schenectady  5,  New  York. 


I.NDUSTRY  has  welcomed  3-phase  de- 

sign  in  welders  because  peak  power  yVjW 
needs  are  much  less,  and  the  load  is  bal- 
anted  .  .  .  weldability  is  better  .  .  .  heavier 
welds  can  be  made  .  .  .  throat  depths  can  be  in¬ 
creased  with  little  or  no  extra  power  needs  .  .  . 
metals  of  many  types,  from  steels  to  aluminum 
alloys,  can  be  welded  on  the  same  machine. 

'This  is  an  impressive  list  of  plusses,  and  to  con¬ 
trol  3-phase  welding  with  its  greater  demands  on 
the  tubes  in  the  circuit,  ignitrons  must  have  supe¬ 
rior  capacity  for  handling  high  peak  currents 
without  arc-backs. 

Type  GL-5822  is  an  example  of  how  General 
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No.  102’s  at  Five  Star  Company  increase  production  by 
synchronizing  output  on  basis  of  time  required  for  manual  operations 


Experience  of  the  Five  Star  Company,  West 
Chesire,  Conn.,  shows  how  one  manufacturer 
can  profit  from  use  of  Universal  Coil  Winding 
Machines. 

This  company,  manufacturing  a  variety  of  coils, 
uses  the  No.  102  Winders  shown  below  to  produce 
coils  for  electric  clocks,  winding  six  coils  at  a  time 
from  unrolling  spools  of  No.  38  enameled  wire. 

Relay  coils,  ringer  coils  and  switch  coils  are 
other  bobbin-type  coils  wound  on  this  machine 
which  permits  synchronization  of  winding  time 
on  the  various  heads  with  handling  time  per  coil. 

Coil  size  is  accurately  controlled  by  an  elec¬ 


trically-operated  counter  which  automatically 
stops  each  head  upon  completion  of  the  coil. 
Steel-strap  control  of  tension  makes  it  possible 
to  handle  even  the  finest  wires. 

Other  Universal  Coil  Winders  in  this  plant  are 
the  No.  104  which  winds  paper-insulated  coils 
and  the  No.  96  which  winds  cotton-interwoven 
coils  for  business  machines. 

Write  for  bulletins  on  Universal  Coil  Winders 
—  No.  84,  lattice-type;  No.  96,  layer-wound;  No. 
98,  gutter-wound;  No.  102,  spool-wound,  non- 
insulated;  Nos.  104  and  105  paper-insulated,  in 
stick  form. 


UNIVERSAL  WINDING  COMPANY,  Dept.  L,  P.  O.  Box  1605,  Providence  1,  R.  I. 
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.  .  .  and  many  times  the 
permeability  in  half  the  size 

FOR  TV  FLYBACK 
TRANSFORMER  CORES 


Molded  of  a  unique  powdered  material  hav. 
ing  exceptionally  high  permeability,  Stack, 
pole  Ceramag  iron  cores  bring  a  new,  highei 
standard  of  efficiency  to  television  horizontal 
image  deflection  circuits.  In  screen  areas 
where  there  is  a  sudden  voltage  drop, 
Ceramag  cores  give  ratios  of  from  1  to  8 
or  more  compared  with  1-5  for  previous 
high  permeability  types.  Complete  details 
or  samples  to  match  your  requirements  sent 
on  request. 


Permeability  on  the  order  of  10  to  1 
by  comparison  with  conventional  iron 
cores  for  flyback  transformer  applica¬ 
tions.  is  readily  possible  w  ith  the  new 
Stackpole  (x-ramag  t\pes.  In  addition. 
Ceramag  cttres  are  much  smaller,  have 
higher  resistance,  «)perat'-  cooler  due 
to  absence  of  eddv  current  losses. 


Electronic  Components  Division 
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PRODUCES  SEALING  COMPOUND 
1820EX  FOR  FLUORESCENT  BALUSTS 
AND  GENERAL  TRANSFORMER  USE 


AT  LOWER 


READ  THESE  SPECIFICA¬ 
TIONS  AND  WRITE  FOR 
YOUR  FREE  SAMPLE  OF 
1820EX  ...  ten  gallons 
will  be  sent  for  your  tests 
and  comparison . . .  you'll 
agree  1820EX  is  better 
than  any  ballast  and  gen¬ 
eral  transformer  com¬ 
pound  now  available  .  . 
and  at  lower  cost,  too! 


S.P.  (R&B)  -  235  245  F 

PENETRATIONS 
32  200  60  -  14 

77  100  5  -  18 

115  50  5  -  26 

SPECIFIC  GRAVITY  -  1.143 

POUR  TEMP.  -  400F 

FLASHPOINT  -  480F 

FIRE  POINT  -  540F 

DUCTILITY  AT  77  F  -  2.0 


Thermal  Conductivity 
BTU  hr  sq.  ft.  '^F  inch 


The  pothead  compound.  No.  1820,  was  tested  for 
thermal  conductivity  on  a  modified  form  of  the 
guarded  hot  plate  apparatus  described  in  A.S.T.M. 
Standard  C-177. 


Yes,  MITCHELL  RAND  DOES  IT  AGAIN  .  produces  iszorx.  a  sealing  compound,  for  fluorescent  ballasts  and  general  transformers, 
with  greater  thermal  conductivity^  containing  half  the  conventional  amount  of  filler,  having  the  normal  in  cushioning  effect,  and  at  a  lower  price 
than  is  being  charged  for  less  effective  sealing  compounds  used  for  ballasts  and  transformers. 

You  can  rely  upon  Mitchell  Rand  for  compounds  and  waces  to  meet  your  specific  requirements,  and  should  the  need  arise  for  a  special  formula 
to  meet  a  particular  condition,  then  Mitchell  Rand  will  create  the  compound  embodying  every  quality  required. 

Mitchell'Rand  has  more  than  3500  compound  and  wax  formulas  to  resist  high  voltage  breakdown,  salt  spray  atmosnhere.  humidity,  cracking  or 
flaking,  acids  and  alkalis.  They  have  excellent  flexibility  and  adhesive  qualities,  high  cold  flow  and  good  thermal  conductivity.  Mitchell  Rand 
waxes  penetrate  fibre,  floss,  bakelite,  paper  and  cloth.  They  have  low  viscosity,  high  surface  tension  and  good  electrical  characteristics. 


A  PARTIAL  UST  Of  NMI  PRODUCTS:  FIBEROIAS  VARNISHED  TUBING.  TARE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  RILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM- 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE,  PAPER,  CLOTH.  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COHON  TAPES,  WEBBINGS  AND 
SLEEVINGS  >  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  AU  TYPES  •  EXTRUDED  PLASTIC  TUBINO 
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A  MESSAGE  TO  AMERICAN  INDUSTRY 


77th  Of  A  SERIES 


MUDDLING 

in  High  Places 


It  is  time  for  men  in  Washington  and  London  to 
stop  toying  with  the  problem  of  international  trade. 
We  of  the  democratic  West  are  at  a  turning  point 
in  our  economic  affairs.  A  false  step  by  either  the 
United  States  or  Britain  could  lead  quickly  to  disin¬ 
tegration  of  trading  between  the  people  of  the  world 
as  we  have  known  it  for  the  past  hundred  years. 
Recent  meetings  of  diplomats  in  London  and  Wash¬ 
ington  have  not  lifted  us  out  of  this  danger. 

By  two  simple  tests  you  and  I  can  measure  the  sin¬ 
cerity  of  the  men  in  Washington  and  in  London  who 
are  trying  to  solve  what  they  call  “the  dollar  crisis.” 

One  test  applies  to  the  British:  Is  Britain  making  an 
honest  effort  to  re-establish  itself  as  a  real  competitor 
in  world  markets? 

The  other  test  applies  to  us  in  the  United  States: 
Are  w'e  willing  to  see  Britain  re-emerge  as  a  strong 
competitor  in  world  markets— even  in  our  own  home 
market— and  to  help  her  do  so? 

Today,  even  though  both  countries  have  faced  the 
devaluation  test,  the  answer  to  these  questions  prob¬ 
ably  b  no. 

I 

The  situation  wc  face  is,  in  fact,  unprecedented. 
In  every  important  industrial  country  of  the  non- 
Communist  world,  except  Germany  and  Japan,  pro¬ 
duction  is  above  prewar  volume,  thanks  largely  to 
the  Marshall  Plan.  Yet  trade  between  nations  is 
shackled  as  it  has  never  been  since  the  1 8th  century. 
And  the  shackles  grow  day  by  day.  What  is  worse, 
two  distinct  trading  areas  — the  dollar  area  and  the 


sterling  area  —  have  grown  up  in  the  non-Communist 
world,  and  the  gulf  between  them  grows  wider. 

What  kind  of  leadership  have  the  United  States 
and  Britain  had  in  the  face  of  this  crisis?  President 
Truman  late  in  August  wisely  checked  the  trans- 
Atlantic  bickering  over  the  dollar  crisis.  But  Mr. 
Truman  showed  no  awareness  of  the  basic  question 
that  the  American  people  must  soon  decide:  Is  the 
United  States  able  and  willing  to  generate  trade  be¬ 
tween  nations,  as  Britain  did  in  the  I9th  century? 

WTiat  have  British  leaders  offered  us?  Foreign 
Secretary  Bevin  and  Chancellor  Cripps  called  their 
September  visit  to  Washington  “one  of  the  most  im¬ 
portant  missions  in  history.”  But  they  did  not  tell  the 
British  people,  and  perhaps  do  not  admit  themselves, 
that  their  Labor  government  must  change  its  internal 
and  external  policies  if  Britain  is  ever  to  earn  its 
living  in  a  competitive  world. 

Admittedly,  the  problem  Britain  has  faced  since 
1945  is  a  colossal  one.  But,  in  the  face  of  its  grave 
difficulties,  what  has  Britain  done?  The  working  day 
was  shortened.  Welfare  economics  have  run  riot. 
High  taxes  have  sapped  incentives.  Labor  and  capital 
have  clung  to  their  prewar  psychology  of  cartels  and 
featherbedding.  Government  controls  and  govern¬ 
ment  trading  have  hamstrung  private  initiative.  Na¬ 
tionalization  schemes  have  injected  politics  into  the 
struggle  for  industrial  recovery. 

Thus  the  policies  of  the  Labor  government  have 
made  Britain’s  adjustment  to  its  new  position  in  the 
world  immensely  more  difficult.  But  Americans  who 
attribute  the  danger  of  an  international  breakdown 
to  British  socialism  greatly  oversimplify  the  problem. 
Virtually  every  country  in  the  world,  socialist  or  not, 
faces  the  same  dollar  crisis  that  Britain  faces. 


continued  on  next  page 


We  Americans  must  recognize  that  our  economic 
strength  unbalances  world  trade  as  docs  Britain's 
weakness.  World  War  II  increased  America’s  supe¬ 
rior  power  to  produce  goods.  It  also  made  the  United 
States  more  self-sufficient.  Thus,  while  the  world 
demand  for  American  goods  has  risen,  our  demand 
for  foreign  goods,  except  for  basic  raw  materials,  has 
not  increased.  Today  we  sell  more  to  every  major 
area  of  the  world  than  we  buy  from  it  —  and  yet  we 
wonder  why  there  is  a  dollar  crisis. 

It  is  time  for  us  to  recognize  that  there  are  two  fun¬ 
damentally  conflicting  pressures  at  work  in  the  United 
States.  One  is  our  desire  for  a  big  surplus  of  exports 
over  imports.  The  other  is  our  desire  for  a  system  of 
free-wheeling  trade  around  the  world.  We  can  not 
have  both  unless  we  as  taxpayers  wish  to  subsidize 
our  exports.  Which  do  we  want? 

Curtis  E.  Calder,  chairman  of  the  International 
Relations  Committee  of  the  National  Association  of 
Manufacturers,  says,  “The  battle  of  the  foreign  trade 
gap  is  essentially  that  of  reconciling  our  urge  to  ex¬ 
port  our  surpluses  with  a  reluctance  to  accept  imports 
in  payment  for  them  .  .  .  The  dilemma  is  an  uncom¬ 
fortable  one  to  face.” 

II 

Here,  then,  are  the  basic  questions  that  confront  men 
in  Washington  and  London.  Does  Britain  really  want 
expanding  world  trade  or  a  high-cost  welfare  state? 
Does  the  United  States  really  want  expanding  world 
trade  or  a  huge  surplus  of  exports?  So  far  politicians 
in  Washington  and  especially  in  London  have  ducked 
these  issues  because  they  are  political  dynamite. 

If  the  people  of  Britain  decide  they  want  to  regain 
their  position  as  a  competitive  trader  in  expanding 
world  markets,  here  arc  specific  objectives  that  men 
in  London  should  set  for  themselves; 

7.  Lower  government  costs.  The  British  Treasury 
has  asked  for  cuts  of  5%  in  1950.  But  a  cut  nearer 
15%  will  be  necessary,  even  if  that  means  fewer 
government  subsidies  and  health  services.  Enterprise 
will  never  revive  nor  costs  come  down  while  taxes 
take  40%  of  the  British  national  income,  including 
roughly  60%  of  business  profits. 

2.  Fewer  government  controls.  Only  by  removing 
controls  and  allocations  (except  on  a  few  necessities) 
can  Britain  begin  to  return  to  prices  fixed  by  competi¬ 
tion  rather  than  by  government  fiat. 

3.  Stronger  anti-monopoly  legislation  jor  both 
business  and  labor.  Britain  needs  a  concerted  drive 


against  ail  forms  of  restrictive,  high-cost  practices. 
This  drive  should  put  teeth  in  the  anti-monopoly  act 
and  supplement  it  with  legislation  to  end  restrictions 
imposed  by  trade  unions. 

4.  Less  restrictive  trading  practices.  Britain  should 
retreat  gradually  from  its  international  barter  be¬ 
tween  governments  if  competition  is  ever  to  have 
free  play  in  international  trade. 

Meanwhile,  if  we  of  the  United  States  sincerely 
want  multilateral  world  trade,  men  in  Washington 
must  face  up  to  four  problems  and  hammer  out 
workable  solutions: 

7.  Use  of  the  International  Monetary  Fuml  to  back 
a  devalued  pound.  In  time  the  Fund,  in  which  we 
have  the  controlling  voice,  might  be  used  to  promote 
convertibility  of  pounds  into  dollars. 

2.  Help  for  Britain  in  meeting  war-created  ex¬ 
ternal  debts.  This  might  mean  support  for  London 
in  getting  a  reduction  of  the  war  debts  Britain  owes 
India,  Pakistan  and  Egypt,  for  example.  To  achieve 
such  a  debt  reduction  for  Britain  we  might  have  to 
underwrite  a  part  of  a  Southeast  Asia  recovery 
program. 

3.  Encouragement  of  American  investments 
abroad.  Such  investments  should  be  directed  pri¬ 
marily  into  enterprises  which  will  earn  dollars,  such 
as  the  development  of  new  sources  of  raw  materials, 
or  which  will  raise  productivity  abroad. 

4.  Our  own  tariff  barriers.  Our  attitude  toward 
this  critical  issue  will  be  the  acid  test  of  how  deeply 
we  believe  in  the  merits  of  free  world  competition. 

If  we  really  want  free,  competitive  trading  between 
the  people  of  the  world,  these  issues  must  be  met  and 
resolved  by  leaders  on  both  sides  of  the  Atlantic.  If 
we  do  not  want  to  face  these  issues,  then  let  us  resign 
ourselves  to  a  world  walled  ofl  into  three  trading 
areas:  the  Communist  bloc,  the  sterling  area,  and  the 
dollar  area.  So  far,  Washington  and  London  have 
muddled  along,  except  in  facing  the  devaluation 
problem.  Clarity  and  courage  are  still  needed. 


Over  200  Manvfacturers  Use 
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Hi^QL 


\0 


COMPONEHTS 


Wormont,. 


S(^Ctt£ccU  ^MCtCUtCC  ■ 

_ FRANKUNVILLE,  M.Y.  4 


and  Praise  Hi-Q  Quality  and  Service 


•  Call  the  role  of  the  electronic 
industry  and  practically  every  name 
you  call  will  be  a  user  of  Hl-Q  Com¬ 
ponents.  Ask  them  their  opinion  of 
Hl-Q.  They  will  point  to  a  succession 
of  repeat  orders  as  proof  of  their  com¬ 
plete  satisfaction  with  Hl-Q  quality, 
dependability  and  service. 

You  are  invited  to  take  advantage 
of  Hl-Q’s  vast  experience  in  the 
development  and  production  of  cera¬ 
mic  capacitors,  trimmers,  wire-wound 
resistors  and  choke  coils.  Our  engi¬ 
neering  staff  is  at  your  service  when¬ 
ever  and  as  often  as  you  see  fit  to  call 
on  it.  Please  feel  free  to  wire,  write  or 
phone  at  any  time  you  have  a  problem 
which  we  might  help  solve. 


JOBBERS  -ADDRESS:  ROOM  1332 
101  Park  Ave.,  New  York,  N.  Y. 


Admiral  ModrI  20AI  Televiaion  Chauis  uaes 
numerous  Hi-Q  Components  to  contribute 
to  its  dependable  performance  and  long  life. 


W®*Q^COA1Poi 

_ •  •  » 


Hi-a 


P/onfs  Fronklinville,  N.  Y. —  J«s$up,  Po. —  Myrtle  Beach,  S.  C. 
Soles  Offices  New  York,  Philadelphia,  Detroit,  Chicago,  Los  Artgeles 
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CUSTOMERS  REPORT: 


This  material  seems  to  machine  much  hciter  than  our  pre* 
sious  hard  copper  bar;  it  cuts  of!  smoothly,  takes  a  very 
nice  thread,  and  does  not  clof:  the  die.’‘  (Flectrical  parts.) 

’’Increased  feed  from  1-1/2'*  to  6"  per  minute  and  do 
6se  at  one  time  instead  of  two.”  (Sw itch  pans. ) 

"Spindle  speed  increased  from  924  to  1161  RP.Vf  and 
feed  from  .006^"  to  .0105"  per  spindle  resolution.  This 
resulted  in  a  decrease  in  the  time  required  to  produce  the 
pan  from  .0063  hours  to  .0036  hours.  Material  was  capable 
of  faster  machine  speeds  but  machine  was  turning  over  at 
its  maximum.  Chips  cleared  tools  freely,  operator  did  not 
have  to  remove  by  hand."  (Disconnect  studs.) 


•m- 


SINCE  its  introduction.  Revere  Free-Cutting 
Copper  has  decisively  proved  its  great 
value  for  the  precision  manufacture  of 
copper  parts.  Cses  include  certain  tube 
elements  requiring  both  great  dimensional 
precision,  and  exceptional  finish.  It  is  also 
being  used  for  switch  gear,  high-capacity 
plug  connectors  and  in  similar  applications 
requiring  copper  to  be  machined  with  great 
accuracy  and  smoothness.  This  copper  ma\ 
also  be  cold-upset  to  a  considerable  defor¬ 
mation,  and  ma>  be  hot  forged. 

Revere  Free-Cutting  Copper  is  oxygen- 
free,  high  conductivity,  and  contains  a  small 
amount  of  tellurium,  which,  plus  special 
processing  in  the  Revere  mills,  greatly  in¬ 
creases  machining  speeds,  makes  possible 
closer  tolerances  and  much  smoother  finish. 


Thus  production  is  increased,  costs  are  cut, 
rejects  lessened.  The  material's  one  impor- 
tant  limitation  is  that  it  does  not  make  a 
vacuum-tight  seal  with  glass.  In  all  other 
electronic  applications  this  special-quality 
material  offers  great  advantages.  Write 
Revere  for  details. 

KSVSRE 

COPPER  AND  BRASS  INCORPORATED 

Vnunded  hy  Paul  Rttere  /«  IHOl 
t'.xecutive  Offices:  230  Park  Avenue 
New  York  17,  New  York 

S\ilh:  Baltimore,  Md.:  Chicago,  lit.:  Detroit,  Mich.;  Lot 
.ingeles  and  Riverdt/e,  Calif.;  Sew  Bedford,  .\lass.; 
Rome,  S.  Y.  — Sales  Offices  in  Principal  Cities, 
Distrihmtors  !  ter\where. 


REVERE  FREE-CUTTING  COPPER  ROD 

...  INCREASES  ELECTRONIC  PRODUCTION 
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SWIFT,  SURE  FREQUENCY  COMPARISON 


fIG-  1  Timing  Comb,  -hp-  Model  100D 


SPECIFICATIONS 

•lip>  1000  SeconcSory  Frequency  St'jndard 


About  2  parts  per  million  per  week,  nor< 
mol  room  temperature. 

Stability: 

About  1  port  per  million  over  short  inter* 
vols. 

Output: 

Controlled  frequencies:  100  kc,  10  kc, 
1  kc.  100  cps.  10  cps.  Sine  or  rectangular 
woves;  marker  pips.  Internal  impedance 
approx.  200  ohms. 

Wove  Shape: 

Sine  wove;  less  thon  4%  distortion  into 
5,000  ohms  or  higher  load. 

Morker  Pips: 

10.000,  1.000  and  100  Msec  intervals. 
Oscilloscope: 

integral  with  circuit.  Establishes  10:1 
Lisojous  figures  to  show  division  ratio. 
May  be  used  independently  of  standard. 


-hp-  100C  Sacondory 


Within  '±.  .001%  normal  room  tempera¬ 
ture. 

Output: 

Controlled  frequencies  of  100  kc,  10  kc, 
1  kc,  and  100  cps.  Internol  impedance 
approx.  200  ohms. 

Wove  Shope: 

Sinusoidal  only.  4%  distortion  into5,000 
ohm  load. 

Power  Supply: 

(100C  and  1000)  1 15  v,  50/60  cps,  regu¬ 
lated  to  minimize  line  voltage  fiuctua- 
tions.  Power  drawn  approx.  150  watts. 
Mounting: 

(100C  and  1000)  Cabinet  or  relay  rack. 
Panel  19”  x  lOVi".  12”  deep. 

Data  Subfect  to  Change  Without  Notice 


The  new  lOOC  and  lOOD  Sec¬ 
ondary'  Frequency  Standards  incorpor¬ 
ate  all  the  features  of  the  time-tested 
-/>/>■  models  1(H) A  and  1(H)B,  plus 
important  new  advanta^'es  including 
rectangular  wave  output,  timing  pips, 
and  an  internal  oscillosct)pe  tor  con¬ 
venient  frequency  comparist)n.  The 
-hf)-  lOOD  may  be  ct)nveniently 
standardizeil  against  statitm  WVC'V 
with  a  minimum  of  external  equip¬ 
ment,  and  thus  provide  most  of  the 
advantages  of  an  expensive  primary 
standard. 

Crystal  Controlled  Frequencies 

The  new  -hp-  Models  lOOD  and  UXlC 
employ  a  crystal-contrtilled  tiscillator 
and  divider  circuits  offering  a  new 
high  in  stability  and  simplicity  ot 
operation.  Standard  frequencies  are 
available  through  a  panel  selector 
switch,  and  may  be  employed  simul- 
taneouslv.  Internal  impedance  is  low 
(about  200  ohms),  so  that  standard 
frequencies  can  be  delivered  at  some 
distance  from  the  instrument. 

The  hp-  lOOD  Secondary  Frequen¬ 
cy  Standard  tiffers  sine  waves  at  3 


frequencies  and  rectangular  waves  at 
4  frequencies,  plus  a  built-in  oscillo¬ 
scope.  The  instrument  also  provides  a 
timing  comb  with  markers  100. 1,000 
and  10,0(X)  microsectmd  intervals. 
Rectangular  wave  output  has  a  rise 
time  of  approximately  3  microsec¬ 
onds.  Accuracy  is  2  parts  per  million. 

5  V.  at  all  Frequencies 

The  more  moderately  priced  -hp-  lOOC 
Standard  offers  sinusoidal  frequencies 
at  4  crystal-controlled  frequencies 
and,  like  the  -hp-  lOOD,  provides  5 
volts  of  output  at  all  frequencies. 
Accuracy  .001%. 

Both  models  operate  from  a  1 1  5  v. 
ac  power  supply,  and  power  is  regu¬ 
lated  to  minimize  power  line  voltage 
fluctuations. 

Gef  full  details  . . .  see  your 
-hp-  representative  or  write 
direct . . .  today! 

HEWLETT-PACKARD  CO. 

1977A  Poge  Mill  Road  •  Polo  Alto,  Colif. 

Export;  FRAZAR  &  HANSEN,  LTD. 

301  Clay  Street,  San  Francisco,  Calif.,  U.$.  A. 
Offices:  New  York,  N.  Y.;  Los  Angeles,  Calif. 


(M)labontoni  instruments 

FOR  SFiiO  I  AND  ACCURACY 


NEW  SECONDARY 
FREQUENCY  STANDARDS 

MODELS  100C  AND  100D 

•  Sine  or  rectangular  waves 

•  100  Msec  time  markers 

•  Built-in  oscilloscope 

•  Stability  1  1,000,000 

•  Low  output  impedance 

•  New,  improved  circuits 

•  Audio,  supersonic,  rf  measurements 
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3-POIJ  A  4-POIJ 


DOUBLi-POLE 


PO"  TYPE  RELAY 


BO”  TYPE  RELAY 


This  medium  power 
relay  is  supplied  with 
coatact  arrangements  up 
to  4-pole  double-throw. 
Standard  silver  contacu 
rated  at  1$  amperes  for 
24  volts  DC  or  110  volts 
AC  non-inductive.  Coil 
rating  2.$  watts  up  to 
112  volts  DC  and  lO.S 
volt-amperes  up  to  230 
volts  AC.  Dimensions:  3- 
pole  2-1/4'’  X  1-7/8"  x 
1-5/8".  4-pole  2-1/4"  x 
1-7/8"  X  2-3/16". 


This  all-purpose  power 
relay  is  supplied  with 
single  or  double-throw 
contans.  Molded  insula¬ 
tion  throughout.  Standard 
silver  contacts  rated  at  15 
amperes  for  24  volts  DC 
or  110  volts  AC  non-in- 
duaive.  Coil  rating  of  2.5 
watts  up  to  112  volts  DC 
and  4.5  volt-amperes  up 
to  250  volts  AC.  Dimen¬ 
sions:  1-7/8"  X  1-13/32" 
X  1-5/8". 


SINGLE-POLE 
AS”  TYPE  RELAY 


This  small,  light-weight  po¬ 
wer  relay  is  supplied  with 
single  or  double-throw  contacts. 
Standard  silver  contans  rated  at 
5  amperes  for  24  volts  DC  or 
110  volts  AC  non-inductive. 
Coil  rating  1  watt  up  to  95 
volts  DC  and  3.5  volt-amperes 
up  to  230  volts  AC.  Dimen¬ 
sions:  1-3/8"  X  1-5/8"  X  15/16". 


ALLIED  CONTROL  COMPANY,  INC. 

2  EAST  END  AVENUE,  NEW  YORK  21,  NEW  YORK 


Like  all  Allied  RcLivn. 
t\pev  ’AS,’  '  HO  "  and  "PO” 
may  he  had  hermectcalK 
Ncaled.  with  ihf>ice  stand¬ 
ard  (Kial  plu^-in  base  (ir 
solder-tvpe  terminals. 

lor  tonipleie  information 
tin  these  and  other  Allied 
lU'laNs,  ssrite  for  latest 
Hulletin. 


NEW  RELAY  GUIDE 

This  new  folder  shows  24  smoll, 
compoct  Allied  Relays  with  a 
carefully  detailed  table  of 
choracteristics  and  specifica¬ 
tions.  Write  for  YOUR  free 
copy  today. 


These  Thi  ^ee 

ALLIED  POWER  RELAYS 

FROM  SINGLE-POLE  TO  FOUR-POLE 

TYPIFY  ALLIED  VERSATILITY 
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The  Standard 
Transformer 
Company 
Insulates  and 


Leads  and  Coils' 


tln'V  know  liow  null  li  llicvc  ni.ilcri.ilv  ( onlrihiitc  to  llii'ir  ix'rrorinaiico 
— lln-ir  lony  life,  (l<-|i('iul<il>ility.  and  Miruo  proof  qualities. 

Nalv  ar  -too.  approved  for  ronliniioiis  oper.itint*  temperatures  of 
lO'j'^C..  (lives  la>tin[l  iiisid.ition  and  protertion  l)e(.ui'<e  of  its  uni¬ 
formly  superior  ri-sivtaiue  Irotli  to  liiuli  temper.itures  and  to  oil. 

N.itvar  UK)  and  otlier  N'.itv.ir  lle\il)le  eleitriial  iii'ulations  are  <i\.nl- 
al>le  for  immediate  ilelixerv.  eitlier  from  \our  w  lioli'-aler  s  stoi  ks 


INAL  VARNISHED  EEMlHCTS 
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so  SMALL  . . . 


if  mounts 

'I'Jiesc  15-,  25-,  and  50-va  G-E 
\0ltage-stabili2er  units  are  only  a 
little  over  2  inches  high  and  ahtjut  9  inches 
long.  They’ll  mount  easily  on  a  medium-sized 
radio  or  electronic  instrument  chassis  and 
will  give  you  an  even,  non-fluctuating  115 
volts  for  your  c*quipment  whether  your  line 
voltage  is  95  or  1.50.  A  special  transformer 
circuit  provides  a  stabilized  output  voltage 


on  a  radio  chassis 

within  Kf  of  1 15  volts  for  fixed,  unity-power- 
factor  loads. 

Continuous  operation  under  conditions  of 
short  or  open  circuits  will  not  damage  the 
stabilizer  in  any  way.  Since  there  are  no  mov¬ 
ing  parts,  there  is  little  maintenance  to  worry 
about.  For  complete  information  on  voltage- 
stabilizer  units  of  all  sizes  from  15-va  to 
50(X)-va,  write  for  Bulletin  GEA-,56.54. 


AN  EASY  WAT  TO  ‘ 
PRODUCE  SQUARE  WAVES 


Specially  designed  G-F  Type-F  networks 
will  produce  impulses  which  have  defi¬ 
nite,  known  energy  contents  and  dura¬ 
tions,  and  thus  are  ideal  for  converting 
a-c  or  d-c  charging  voltages  into  approxi¬ 
mately  rectangular  square  waves.  These 
networks  consist  of  capacitor  and  coil  sec¬ 
tions  adjusted  to  close  tolerances  and  her¬ 
metically  sealed  in  single  metal  containers. 

G.E.  helped  meet  wartime  radar  de¬ 
mands  with  thousands  of  these  units  and 
now  offers  them  for  commercial  use.  They 
are  available  in  a  w  ide  range  of  designs. 


impedances,  ratings,  and  sizes  for  pulse 
lengths  of  0.1  to  40  microseconds.  See 
Bulletin  GFA-i996. 
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SNAP-SWITCH  INSTALLATION 
TIME  CUT  TO  SECONOS 


lEAVT-DHTY  RELAYS 
THAT  MOONY  3  WAYS 


You’ll  have  a  firm  electrical  connection 
without  the  use  of  solder  a  few  seconds 
after  you  begin  to  install  this  small  but 
rugged  Switchette.  Only  I  *,'2  inches  long 
and  weighing  only  9  grams,  this  230-vac, 
10-amp  unit  has  solderless  knife-contact 
terminals  made  of  pure,  tinned  copper. 

G-E  Switchettes  are  available  in  a  va¬ 
riety  of  forms  and  circuits,  all  of  which 
have  double-break  contact  structures. 
They're  particularly  well  suited  for  elec¬ 
tronic  applications  because  of  their  low 
KF  noise  output  (short  contact-bounce). 


This  versatile,  general-purpose,  heavy- 
duty,  a-c  relay  unit  is  available  in  three 
mounting  arrangements:  front  connected, 
hack  connected,  or  plug-in  connected.  All 
three  mounting  types  are  available  in 
open  or  enclosed  models  and  are  furnished 
in  spst.  dpst.  t)r  dpdt  circuits.  Heavy,  long- 
lasting  silver  contacts  carry  10  amps  con¬ 
tinuous.  Normally-open  forms  make  or 
break  -tS  amps;  normally-closed  forms 
make  or  break  20  amps.  Relay  coils  come 
in  12-,  2-t-,  1 1 3-,  or  2  30-volt.  t>0-cycle  a-c 
sires.  I)-c  units  are  available  in  similar 
models.  For  lull  details  see  GEG-257. 


You  get  both  high  voltage  and  good  regu¬ 
lation  with  small  lightweight  G-K  preci¬ 
sion  rectifiers.  This  may  interest  you  if 
you  need  compact,  well-regulated,  high 
d<  voltage  sources  for  cathode-ray  tubes, 
television  camera  tubes,  radar  indicator 
scopes,  electron  microscopes.  Gciger- 
Mueller  counters,  or  similar  jobs. 

These  supplies  are  hermetically  sealed 
and  oil-filled.  Typical  units  have  outputs 
of  7  kv  at  0.1  ma.— have  only  3.3''?  devia¬ 
tion  for  every  0.1  ma  load  and  output  rip¬ 
ple  of  less  than  I'’?.  Si/e— only  6"  x  6"  x 
7".  Vi'eight— 8  lbs.  For  further  data,  write: 
General  Electric  (Company,  Section  667-3. 
Schenc-ctady  3,  N.  Y.,  giving  complete  in¬ 
formation  on  the  proposed  application 
with  specifications  required. 


The  new.  modern- 
liMiking.  easy-to-read 
instru- 

mentlineisimproved 
inside  as  well  as  out-  If  ,  “ 
side.  A  single,  self- 

on 

extremely  strong 
Alnico  magnet  as¬ 
sures  permanent  alignment  even  under 
the  most  adverse  operating  conditions. 
This  high-gauss  Alnico  magnet  permits 
the  use  of  a  large  air  gap  w  ith  a  conse¬ 
quent  snuMuher.  non-sticking  action.  The 
greater  torque-to-w eight  ratio  means  bet¬ 
ter  damping  and  allow  s  the  use  of  heav  ier 
vibration-resisting  pivots.  Accuracy  is  3''; 
of  full  scale  on  rectifier  types,  2''(  on  all 
others.  For  complete  details,  send  for 
Hulletin  GEC-368. 


For  your  convenience  there  are  screw- 
terminal  and  soldering-lug  types  as  well 
as  this  spcx'ial  quick-connect  unit.  Send 
for  Bulletin  GEA-1i888. 


G«n»ral  EUctric  Compony,  Saction  C667.3 
Apparatus  Departmtnt,  Schsnoclady,  N.  Y. 

Please  send  me  the  following  bulletins: 

E]  GEA-3634  Voltage  stabiliiers 
Q  GEA.4888  Switchettes 
E]  GEA-4996  Capacitor  networks 


E]  GEC-257  Heavy-duty  relays 
El  GEC-368  Instruments 
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erie"GP”ceramicon§ 


Erie  General  Purpose  Ceramicons  became  favorites  m  the  industry 
when  TV  sets  were  still  a  negligible  piart  of  total  output.  The 
qualities  which  recommended  them  for  by-passing  and  coupling 
applications  which  were  not  frequency  determining  in  radio 
receiving  sets,  become  even  more  important  in  television  assembly. 

Erie  "GP"  Ceramicons  are  rugged  and  compact.  Tubular  form 
and  phenolic  insulation  provide  extra  sturdiness  that  withstands 
rough  handling  both  in  installation  and  in  service. 

General  Purpose  Ceramic  Condensers  are  economical  because, 
by  limiting  them  to  definite  capacity  values,  they  can  be  manu¬ 
factured  in  quantity  without  sacrifice  of  quality. 

They  are  made  in  insulated  and  non-insulated  styles,  in  popular 
capacity  values  up  to  10,000  MMF.  Write  for  detailed  information 
and  samples. 


ERIE  RESISTOR  CORP.,  ERIE,  PA 
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STAINLESS 


Tel  Aiitrtfrraph  (Lorpuration.  New  York.  N.  Y.,  designs  and  nianu- 
lartiires  ihe  Tel. Autograph  teleseriber,  an  instrument  that  trans¬ 
mits  handwritten  messages  over  wire  to  one  or  many  remotely 
located  receivers. 

Receiver  o|)«'ration  is  similar  to  a  d-c  voltmeter:  the  motion  and 
position  of  the  rts  ording  pen  is  determined  hy  the  force  developed 
in  a  coil  that  is  free  to  move  in  a  fixed  magnetic  field,  (triginally 
this  field  was  produced  hy  current  through  a  wound  coil,  hut  this 
generated  heat  and  reduced  the  field  strength.  F’ermanent  magnets 
were  substituted  for  the  «-oil.  Hut  here  a  problem  arose: 

Two  [H-rmanent  magnets  were  reijuired  to  match  the  electromag¬ 
netic  field.  This  made  assembly  time  ami  unit  costs  excessive. 
(Yucible  Magnet  S|MM  ialists  were  called  in.  and  in  short  order 
develo|«'d  one  permanent  magnet  to  replace  the  two.  This  resulted 
in  a  .‘>(•7'  magnet  cost  cut.  improved  mechanical  construction 
and  a  general  reduction  in  assend'ly  cost  .  .  .  plus  increased  unit 
ciriciency. 

That's  how  Tel  .Autograph  Corporation  made  good  use  of  Crucible’s 
half-centurv  of  spccialtx  steel  ex|)erience.  AOur  problem^  will  Ite 
given  the  same  careful  attention.  I’lease  state  your  permanent 
magnet  application  when  \ou  write. 

(  Rl’ClHI.K  .'^TKKI.  COMI’WY  OK  AMKIilC  A 
)().->  I  k\in(;ton  wf...  nkw  aomk  it.  \.  v. 

linmrhfs:  U  nrvhousrs  and  Distributors  in  Principal  C.itit  s 

first  name  in  special  purpose  steels 


CRUCIBLE 


PERMANENT  ALNICO  MAGNETS 

HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  •  STEELS 
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NEW  ALTITUDE  MARKS  IN  ASSEMBLY: 


NEW  ALTITUDE  MARKS  IN  SALES 


NEW  ALTITUDE  RECORDS 
in  assembly  and  sales... 


• . .  both  are  '*/ef-assi*stec/"  by 
AMERICAN  PHILLIPS  SCREWS 


Savings  zoom  skyward  when  American  Phillips 
Screws  take  over  the  cost-controls  in  any  assembly  operation.  Time-tat  ingi  alone  climh  at 
high  as  }0%  .  .  .  over  old-fashioned,  slowpoke,  fumble-and-fume  slotted  screws!  Mean¬ 
while  spoilage  and  rejects  . .  .  yes,  and  lost-time  accidents,  loo  .  .  .  are  grounded  once 
and  for  all. 


iMMtCMallUiaSMUiliiUlBUUB  Next  time  you  board  a  commercial  airliner ...  or  <iwy 
plane,  for  that  matter  .  .  .  look  around  you  and  see  what  the  aviation  industry  thinks  of 
American  Phillips  Screws.  They  use  almost  nothing  else  hut!  And  aside  from  the  assembly 
savings  and  the  vibration-proof  fastenings,  there's  another  customer-consideration  in 
there,  also  .  . .  because  there's  never  a  burr  on  a  Phillips  head  to  snag  clothes  or  scratch 
hands.  Buyers  of  everything  from  airplanes  to  zithers,  what's  more,  are  coming  to  rec¬ 
ognize  anti  look  for  the  American  Phillips  crossed  recess  as  a  sure  surface  index  of  inbuilt 
.  quality  in  any  product.  Does  yours  have  this  sales  advantage.’  Just  write: 


4.K(W«P_ 
Of  FW 


AMERICAN  SCREW  COMPANY,  PROVIDENCE  1,  RHODE  ISLAND 

Chicago  Jl:  589  E.  Illinois  $c.  Norristown.  Pa.  Detroit  2  502  $i«phcnson  Bldg 


ALL  TYPES 

ALL  METALS: 

Brott,  Bronio,  Slain- 
last  St««lr  Aluminum, 
Monti,  Evtrdur  (sili¬ 
con  bronzt) 


November,  1949  —  ELECTRONICS 


ELECTRONICS  — November,  1949 


43 


First  high  sensitivity  instrument  to  use  a  metal  armature  frame. 

First  to  use  fully  enclosed  dust  proof  rotary  switch  with  all  contacts 
molded  in  place  accurately  and  firmly. 

First  to  do  away  with  harness  wiring. 

First  to  provide  separate  molded  recesses  for  resistors,  batteries,  etc. 

First  to  cover  all  resistors  to  prevent  shorts  and  accidental  damage 
and  to  protect  against  dust  and  dirt. 

First  with  a  sturdy  movement  adapted  to  the  rugged  requirements 
of  a  wide  range  of  service  work  or  laboratory  testing. 

First  to  provide  easy  means  of  replacing  batteries. 

First  to  use  all  bakelite  case  and  panels  in  volt-obm-milliammeters. 

First  volt-ohm-milliammeter  at  20,000  ohms  per  volt  w  ith  large  I*  z" 
meter  supplied  in  compact  case  (size  5'  x  7"  x  3' *"). 

'  First  and  only  one  available  with  Simpson  patented  Roll  Top  (iase. 

'  First  to  provide  convenient  compartment  for  test  leads  (Roll  Top 
case). 

I  First  to  t)fter  choice  of  colors. 


RANGES 

20,000  Ohms  per  Volt  DC,  1,000 
Ohms  per  Volt  AC 
VOLTS:  AC  8.  DC-2.5,  10,  50,  250, 
1,000,  5,000 

OUTPUT:  2.5,  10,  50,  250,  1000 
MILLIAMPERES,  DC:  10.  100,  500 
MICROAMPERES,  DC:  100 
AMPERES,  DC:  10 
DECIBELS:  (5  ranges)-12lo  ^55DB 
OHMS:  0-2,000  (12  ohms  center), 
0-200,000  (1200  ohms  center),  0-20 
megohms  (120,OCX)  ohms  center). 

Prices;  SI.V.Os  tlt\iUri  >iil;  Roll 
TopS45.')%  Jiiihrs  iltl. 


The  MoUil  2(t(f  also  is  atailahle  in  the  famous  f^ateuttJ  Roll  1  of*  safety  case  uith 
built-in  lead  compartment.  This  sturdy,  molded,  bakelite  case  u  ith  Roll  I  op  protides 
maximum  protection  for  your  200  uhen  used  for  sertiting  in  the  field  or  shop. 


25,000  volt  DC  Probe  for  television  serviiing,  complete,  for  use  uith  200,  $i2.85 

SIMPSON  ELECTRIC  COMPANY  •  5200-18  .  Kinrie  St.,  Chicago  44,  III.  .  In  Canada:  Boch-Simpson,  ltd  ,  London,  Onl. 
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SET  TESTER 


WORLD  FAMOUS  FOR  Alt  THESE  T/i^srs" 


n  ere  are  some  of  the  many  reasons 
why  there  are  more  Simpson  260  high 
sensitivity  rolt-ohm-milliammeters 
in  use  today  than  all  others  combined.  The 
Simpson  260  has  earned  world-tvide 

acceptance  because  it  was  the  prst  tester 
of  its  kind  with  all  these  "Firsts": 


grinding 

by  skilled  operators 
enables  AISiMag  to  meet 


unusual  dimensional  tolerances 


iLSiinB 


'■  ■'  v':'- 


After  firing,  AISiMag  is  extremely  hard.  Further 
finishing  requires  special  tools,  great  skill.  We  have 
the  tools  and  the  skill  and  can  meet  almost  any  tolerance 
required.  The  closer  tolerances  involve  commensurate 
cost.  Even  if  you  think  your  requirements  are 
impossible,  ask  us.  It  is  probable  that  we  can  solve 
your  problem  .  .  .  well  within  practical  cost 
limits.  Ability  to  consistently  comply  with  dimensional 
and  physical  requirements  is  another  reason  why 
American  Lava  Corporation  is  known  as  Headquarters 
for  Custom  Made  Technical  Ceramics. 


spRDGOE  EiEcnie  coffipanv 

MUfc  |0jw«.  ^ 


iLECTtlC  AND  ELECTRONIC  DEVELOPMENT 


SPR06UE 

MINIATURE 
RY  BLECTROLYTICS 

Types  16D  and  18D 


Write  for  Sprague 
Engmeermg  Bulletin 
No.  303  for  com¬ 
plete  delaUs, 


These  exceptionally  small  capacitors  really  solve 
space  problems  in  miniaturised  electronic  and  radio 
equipment.  And  their  performance  characteristics  actual¬ 
ly  surpass  those  of  ordinary  metal  encased  tubular  dry 
electrolytic  capacitors! 

Sealed  against  moisture.  Types  161)  and  18l)  electro- 
Ivtics  are  normally  furnished  for  operation  at  85°  C.  to 
meet  the  high  operating  temperatures  common  in 
crowded  assemblies.  Type  18l)  has  an  outer  insulating 
tube  over  the  metal  case,  whereas  Type  16D  does  not 
have  this  extra  covering. 


46 


November,  J949  —  ELECTRONICS 


ALLEN  B.  DU  MONT  LABORATORIES.  INC.  >  TUBE  DIVISION  »  PASSAIC.  NEW  JERSEY 
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17  WbM  iimjO 
Bp 


G(M  N*.  2,  vollaic* 
GiMNih  l.valtaa* 


U^v 
410  V 
— I25v 


A— 4t  l2/)00* 

0«MNh2.vd>at*  300v 

GfM  No.  I,  voltaM  far  cat  off  —55  v 


TYPE  16GP4 

16-Inch  metal  picture  tube,  with  wide-angle  (70-degree) 
sweep,  and  high-contrast-glass  face.  Designed  for  modern  ^ 
receivers  where  size  of  the  cabinet  is  restricted,  yet  the  picture 
must  be  large,  clear,  and  sharp.  .  .  Tube  is  less  than  18  inches 
long;  its  weight  is  opproximately  holf  thot  of  an  all-glass 
type.  .  .  .  Generous  picture  areo  is  163  sq.  irKhes  when  the  entire 
tube  face  is  scanned;  132.5  sq.  irKhes  when  standard  raster  of 
3-by-4  aspect  is  employed.  .  .  .  Special  high-contrast-glass  face 
helps  produce  a  clear  image  with  superior  definition. 


^tXHARACTERISTiCS  g 
|Bv.-^TYPE  16GP4:^:'inli 
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mV/S/ON! 


Lead,  or  be  left  behind!  Designers  and  with  shai 
I  builders  of  TV  receivers  face  that  chal-  Other 
lenge.  By  specifying  General  Elearic  tubes,  10BP4, 
you  (1)  help  assure  the  over-all  advanced  in  the  a 
design  of  your  product,  and  (2)  make  a  pop-  General 
ular  move  to  meet  the  demand  of  buyers  for  in  televi: 
what’s  newest  and  best  in  tele-  /» 

vision  home  equipment. 

Progress  shows,  for  example, 
in  every  characteristic  of  G.E.’s  W 

new  16-inch  wide-angle  picture 
tube.  Because  of  its  comparatively  //mjh^ 
short  length,  you  can  design  a  re-  ^ 

ceiver  about  Type  16GP4  that  rMjtm 
will  fit  conveniently  into  the  aver- 
age  small  living-room.  Atthe  same  l 
time,  the  picture  area  is  large,  giv-  if 
ing  excellent  visibility  for  a  good- 

Sized  group  of  guests.  The  fsce  of  signspellprogressandeconomy.The 
the  tube  is  a  special  new  dark-tone  Hr." 


with  sharper  definition. 

Other  G-E  picture  tubes— Types  8AP4, 
10BP4,  10FP4,  12KP4  and  i2LP4-share 
in  the  advancements  being  recorded  by 
General  Electric’s  continuous  research 
in  television.  And  a  full  line  of  G-E  re- 
/»  ceiving-type  tubes  is  available, 

including  such  outstanding  new 
designs  for  television  use  as  the 
6AB4,  6BN6,  12AT7,  12AU7, 
wUJ  and  12AY7. 

^  Choose  General  Electric  tubes 

'  to  make  sure  the  product  you 

design,  build,  and  sell  is  in  the 
forefront  competitively!  Experi- 
enced  G-E  tube  engineers  will  be 
glad  to  work  with  you  in  select¬ 
ing  the  right  types  for  your 

3f  advartcad  da*  ^  ^  * 

dKonomy.Th.  circuit.  Wire  or  write  today  to 

General  Electric  Company,  Elec- 


glass  providing  high  contrast  Departmeitt,  Schenectady  5, 

.  .  .  images  show  more  clearly,  tutus  ind  issooittii  compoiwntt  Netc  York. 


SHORTER -MAK5S  POSSIBLE 
A  HORT  COMP^*  'T  TV  PF'EiVER 

Why  Type  16GP4  picture  tube  is  nearly  5  inches 
shorter  than  the  standard  16AP4  16-inch  type,  is 
shown  here.  A  sweep  angle  of  70  degrees  for  the 
16GP4  against  53  degrees  for  the  16AP4  (por¬ 
trayed  in  dotted  lines)  results  in  a  flatter  conical 
shell.  This  reduces  the  over-all  length  of  the  tube 
to  17Hi«  inches,  compared  with  22%  inches  for 
the  16AP4.  Receivers  using  the  new  tube  can  be 
shorter  and  less  bulky,  consequently  are  more  ac¬ 
ceptable  in  the  home. 


cn/i coi/jfhime  fn _ 


GENERAL^M  ELECTRIC 
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The  Arnold  Engineering  Company 
offers  to  the  trade  a  complete  line  of 
Magnetic  Materials 


PERMANENT  MAGNET  MATERIALS 


•  Cast  Magnets,  Alnico  I,  0,  lU,  IV,  V,  VI,  XU  X-900 

•  Sintered  Magnets,  Alnico  11,  IV,  V,  VL  X>900,  Remalloy* 

•  Vicalloy*  •  Remalloy*  (Comol) 

•  Cunico  •  Cunife  •  Cast  Cobalt  Magnet  Steel 

HIGH  PERMEABILITY  MATERIALS 

•  Deltamax  Toroidal  Cores  •  Supermalloy*  Toroidal  Cores 

•  Powdered  Molybdenum  Permalloy*  Toroidal  Cores  •  Permendur* 

*  Manufactured  under  liceniing  arrangementt  with  WESTERN  ElECTJtfC  COMPANY 


in^rmat/br)  fi0/a€fhg  to  on/  oft/iese  /Mogne&c 


Xhe  Arnold  Fngineering  Company 

SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 
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1^1  in  Ikiihf^ic  Crown 
Dotodor  Unit  for  - 
Bidtiing  McKkinos  J 


This  tlfcironic  dc-vice  warns  of  any  interruption  of  the  crown 
supply  in  bottling  operations.  It  is  sold  by  Liquid  (Carbonic 
('.orporation  of  ('hicago  and  manufactured  by  Industrial  Re¬ 
search  l.aboratories  of  Baltimore,  .Md. 


A  bottle  feeler  switch  is  inserted  in  the  control  grid  circuit  to 
cU)se  the  circuit  when  a  bottle  passes  between  the  poles.  If  a 
crownless  bottle  passes,  an  electronic  tube  momentarily  t)per- 
ates  the  (TARK  Type  Relay  and  an  alarm  sounds  f«)r  a 
few  seconds.  Passage  of  the  second  crow  niess  bottle  causes  the 
CLARL  relay  to  stop  the  machine  on  the  second  operation. 


CL.ARI  relays  were  selected  by  Industrial  Research  Labora¬ 
tories  tor  this  important  operation  because  of  their  long  repu¬ 
tation  for  accurate,  long-life  performance  as  components  t)f 
devices  designed  for  trouble-free  operation,  day  in  and  day 
out.  In  larger  plants,  more  than  a  million  bottles  per  week 
pass  through  the  machine. 


If  yt>u  have  a  difficult  relay  problem,  a  requirement  w  here  ordi¬ 
nary  relays  just  won't  do,  why  not  take  it  up  with  our  engi¬ 
neers.''  (TARF  sales  engineers  are  hicated  in  principal  cities. 
They  are  experienced  in  the  most  dilficult  types  of  relay  prob¬ 
lems.  e  invite  you  to  take  advantage  «)f  their  ser\  ices,  (^all 
them  direct  ...  or  write  to  (’.  P.  (’lare,  ->'19  West  Sunnyside 
Avenue,  (Chicago  ;^(),  Illinois.  In  Canada:  Canadian  Line  Mate¬ 
rials  Ltd.,  Toronto  13.  Cable  address:  CLARFLAV. 


ClARE  TYPE  "C”  RELAY 


CLARE  RELAYS 


First  in  the  Industrial  Field 


Nearly  a  Quarter  of  a  Century... 


^  For  2-i  years  the  EDO  Flying  Fish  symbol  has  been 
^  well  known  and  highly  respected  in  the  aviation 
industry  as  the  mark  of  ingenuit)'  in  design 
^  development  and  engineering  as  well  as 

^  precision  and  efficiency  in  manufacturing. 

^  This  same  EDO  symbol  is  becoming  an 
^  increasingly  familiar  label  on  highly 
^  advanced  electronic  devices  for 
the  United  States  Navy. 

A  mong  other  things  this  ^ 

equipment  includes  SONAR  ap-  ^ 

paratus,  developed  and  now  being  ^ 

manufactured  in  the  EDO  plant,  ^ 

which  makes  possible  new  precision  and  ^ 

accuracy  in  under-water  detection. 


EDO  CORPORATION 

COLLhGF  POINT.  I..  1.,  .NLW  YORK 


CONTR.\CTOKS  TO  IHE  L.S.  ARMY.  NAVY  AND  AIR  FORCE 
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-  the  other’s  a 


trouble-free 


Cornell-Dubilier 


Vibrator. . . 


Yet  both 
look  alike! 


You  can't  tell  the  difTerence  from  the 
outside  except  for  one  thinp — ffie 
name.  If  it  says  Cornell-Dubiliei' 
that’s  all  you  need  to  know,  to  know 
you’ve  the  best  Vibrator  your 
money  can  buy  I 

For  it’s  \\  hat  goes  inside  that  deter¬ 
mines  its  capacity  for  performance. 
And  inside  every  Vibrator  bearinjr 
the  C-D  name  is  that  invisible  but  in¬ 
valuable  injri'edient  engineers  call 
know-how.  The  fact  that  leading 
radio  engineers  specify  C-I)  Vibra¬ 
tors  is  significant  recognition  of  their 
superiority.  Inquiries  promptly  and 
intelligently  handled. 


Cornell- lUihi her  Klectric  Corporation, 
Indianapoli.s,  Itui.,  Uept.  Kill*.  Other 
plants  in  South  I’lainfielil,  N.  J.,  Brook¬ 
line  and  Worce.ster,  Mass.;  Providence, 
K.  1.,  and  subsidiary. 

The  Itadiart  Corj)., 

Cleveland,  Ohio. 


A  GRFAT  NAME  IN  CAPACITORS.  A  GREAT  NAME  IN  VIBRATORS 
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American  Time  Products,  Inc., 

580  Rfth  Ave.,  New  York  19,  N.  Y. 
Gentlemen: 

Please  send  descriptive  folder.  No.  212 
Name 


JeJ 

'I'iiiH-  l>use«,  rale  inclirator>t,  clock  tiv^ilenis.  rhronoKra|»li«.' 
seo-physical  prospertini:,  control  devirei*  aiul  for  runiiiiii' 
(•mail  !iviichronou!s  motoric. 


lures 

1.  Bimetallic.  temperalure-cnnipenHalerl  fork,  no  healing:  or 
heal'iip  liine  i»>  required. 

2.  Fork  is  herinelically  sealed,  no  liartimHric  effects  on 
frequency. 

3.  Precision  type,  noii'ageint!.  low  coefficient  resistors  used 
where  adsanlageous. 

4.  Non-linear  negative  feedback  for  constant  amplitude 
control. 

.3.  No  miilli-vihrators  used. 

6.  Synclironous  clock  simplifies  checking  with  lime  signal. 


Sfn  'cij^icalionS 


Accuracy — I  part  in  KMMMMI  (.001%). 

Temperature  coeHicienl — 1  part  in  l.OOO.(MM)  per  ilegree 
centigrade  (or  heller). 

(tutputs - 

1.  60  cycles,  sine  wave,  0-1  lO  soils  at  0  to  10  walls 
(adjiistahle). 

2.  120  cycle  pulses.  .30  volts  negative. 

3.  240  cycle  pulses.  30  volts  positise  and  negatise. 
duration.  100  micro-seconds. 

prodiirl  uf 


Puls 


Company 

Address 

City  State 


AMERICAN  TIME  PRODUCTS 

.'SBII  Fifth  Avenue  I  N  York  19.  Y. 

Opernlinf!  under  patents  of  the  ITesfern  Electrie  i'.ompnny 


% 
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WESTINCHOUSE  INSTRUMENTS 
Help  Solve  This  Equation. ..in  Minutes! 


This  A-C  Network  Calculator,  at  Texas 
A  &  M  College,  solves  complex  operating 
and  design  problems  such  as  this,  in  a  matter 
of  minutes  or  hours  .  .  .  instead  of  weeks 
or  months! 

Precise  electrical  analogies  required  in¬ 
struments  built  for  accuracy’  and  complete 
reliability,  Westinghouse  instruments  more 
than  live  up  to  these  requirements.  They  also 
provide  the  co-ordinated  spacesaving  designs 
so  necessary  to  such  exacting  applications. 

What  are  your  electrical  measuring  prob¬ 
lems?  The  wide  scope  of  the  Westinghouse 
line,  and  the  vast  experience  that  backs  it 
up,  provides  the  electrical  measuring  instru¬ 
ments  to  fill  your  needs  exactly  ...  no  matter 
what  the  problem.  That’s  why  Westinghouse 


instruments  have  long  been  the  choice  of 
design  engineers  in  every  held  of  industry. 

Westinghouse  instrument  specialists  are 
available  in  the  held  for  consultation.  Call 
your  nearest  Westinghouse  office  or  write 
Westinghouse  Electric  Corporation,  P.  O. 
Box  868,  Pittsburgh  30,  Penna.  j-40372 


Wbstingjw 


LOuse 

Electrical  Measuring  Instruments 
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cabinets 


From  a  simple,  inexpensive  metal  box  to  the  most  elaborate  housing  — we  are  equipped 
to  build  cabinets  and  enclosures  of  any  kind. 

We  have  no  ready-made  stock  items.  Each  job  receives  custom  workmanship.  This 
permits  flexibility  in  your  specifications,  yet  our  modern  production  methods  keep  prices 
in  line  with  competition. 

Our  long-experienced  craftsmen,  aided  by  the  most  up-to-date  mechanical  facilities, 
impart  to  each  job,  big  or  little,  the  unmistakable  mark  of  superior  workmanship.  This 
gives  added  value  to  your  finished  product.  Attention  to  the  most  minute  detail  means 
complete  uniformity  thot  makes  your  final  assembly  operations  easier  and  less  costly. 

Our  vast  accumulation  of  stock  dies  often  saves  our  customers  the  expense  of  special 
dies.  Painting  and  finishing  are  done  in  an  ultra-modern  air-washed  atmosphere  — 
dustproof. 

From  design  to  delivery  we  offer  you  superior  work  and  service  in  sheet  metal  fabri¬ 
cation.  Tell  os  your  needs.  Write  for  informative  literature. 


215 -63rd  STREET.  BROOKLYN  20,  NEW  YORK 
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TriPl^'Ptoy. 


^o//  rr//f  ^/// yt 

GENERAL  % 


ELECTRIC 


Latest  Dual  Stylus  Unit  Tracks  33-1/3,  45, 
and  78  rpm  Records  at  Constant  Pressure 


Costs  25%  less  than  Pickups  it  Replaces 

A  nc\A  (ifficral  Mciirii  ' "I  riplc  '  (  .lr(^^il^c  that  track* 

anv  lofiimcnial  rt-cord  is  no\s  asailahlc  to  ntanutac turcrs.  dis 
tribuiors,  and  dealers. 


TWO  STYLI  IN  ONE  CARTRIDGE 


\  single  tNsisi  ot  a  built-in  knob  turns  either  end  of  a  dual 
st>lus  to  pla^in^  position.  \  l-niil  stylus,  mounted  at  one  end, 
pla\s  »  and  rpm  records,  and. a  ^-mil  vt\lus,  at  the  oppev 
site  end,  tracks  standard  "’S  rpni  reci»rcls. 


Simplicity  is  the  ke>  feature  of  this  ntttable  electronic  advance- 
ment.  Once  installed  in  a  lone  arm.  the  cartridge  uill  plac  all 
t>pes  of  {Popular  narrou  unMoe  and  standard  ^nnise  records 
uithout  n'plannnnt  or  HiU  u  </uwe<'  position' 


Mihouuh  it  pla\s  records  that  formerlv  required  the  use  of 
tut*  cartridges,  the  price  of  the  'Triple  Play  “  is  ^  Ins  than 
the  price  of  luo  individual  cartridj^es.  It  is  adaptable  t.>  manv 
ivpes  of  lone  arms  and  its  use  us  un  initiui  (omponint  uitl 
ethi'tit  ely  niitue  set  mumituitnrin^  iosts. 


ONLY  ONE  PRESSURE 


The  new  cartridge  retains  the  unsurpassed  frequence  response 
characteristics  of  the  famous  (t  l  N’ariable  Reluctance  unit  and 
in  addition,  tracks  the  three  ivpes  of  records  at  6  tt»  S  grains. 
Tluis  the  pressure  is  constant  rciuardless  of  the  stvius  \*»u're 
usin^.  I  he  special  desiun  «»f  the  "I  riple  Plav  pe  rmits  precise 
adjustment  L»f  tone  arm  pressure.  W  eiuht  clianuinu  and  pres¬ 
sure  compromise  problems  are  eliminated,  llieh  compliarue 
and  low  movinu  mass  reduce  record  wear  i«>  a  minimum. 


1  he  (i-l  'Triple  Plav"  is  unaffected  by  noriiTal  climatic 
chanues  in  humiditv  and  extreme  variations  in  tenqHraiure. 
Needle  talk  and  needle  scratch  are  reduced  i«»  a  minimum. 
Record  reproduc tion— as  alvvavs  with  (i-l  (  artridues  is  su¬ 
perb.  .Mail  coupon  below  for  complete  information. 


General  Elec  trie  Company.  Parts  Section  IE 
Elec  tronics  Park.  Syracuse.  New  York 

Send  me  full  particulars  on  the  new  G  E  “Triple  Play'’Cdrtridge. 


NAME 


ELECTRONICS  — November,  J949 


What  makes  BENDIX*  dynamotors 
SO  MUCH  BETTER? 

For  the  answers  look  insidel 


INO  BRACKITS 

•Iwfnifivm  f»r 
sfMl  Uf  hf  wight.  1 


SHAFT 

m«chiMd  for 


ARMATURf 

M«f»d  wovftd  by  shMl*d 
arm«twr«  winders  with 
grimary  wladtfig  in  bat- 
la«n  of  slat  ta  insura 
gwarantaad  rigpia  valua 
af  lass  than  I  par  cant, 
balancad  ta  .0002  aunca 
inchas. 


FIILD  COILS 

fra^amtad,  impragnatad. 


BRUSHES  ^ 

Spaciallv  salactad  for  aach 
typa  of  dynamatar  ta  insura 
graatast  ^ush  lifa  and  good 
commutation. 


Spaclal  atactric-grada 
stool,  random  stackad  to 
obtain  maximum  mag> 
natic  charactaristics.  Slots 
ora  skawad  to  smooth 
abrupt  flux  changas. 


POLE  SHOES  / 

Spacial  atactric-grada  slaal 
with  ftorud  tips  to  smooth 
out  Aux  changas.  Palo 
ossamblias  ara  aasHy  ra- 
movobia. 


RED  BANK  DIVISION 
BENDIX  AVIATION  CORPORATION 


It  P^ys  to  buy  Quality . . . 
aud  no  jiuer  Quality  Dyuamotor 
is  available  than  a 
BENDIX  DYNAMOTOR 


TIIMPIRATURI  RISI— 40  C. 

STARTING  TIMI— .3  taconds  (or  lass  if  spaciAad) 

VltRATION  RISISTANCI— Will  withstand  03  inchas  (  06  total  axcur- 
sion)  batwaan  10  ond  60  c.p.s.,  without  spacial  mounts. 

TIMPIRATURI  RANG!'— Will  oparota  through  ombiant  ronga  of  »S5  C 
to  -  85  C. 

ALTITUOl— Will  oparota  normolly  to  20,000  foot  and  highar  if  spaciol 
oltituda  brushas  ora  spaciflad. 

CAA  APPROVAL— All  Bandix  dynomotors  ora  copobia  of  moating 
CivH  Aaronoutics  Authority  typa  CartiAcotion  tasts  and  ora  in  usa 
by  mojor,  schaduiad  oirlirtas  and  govarnmant  sarvicas. 

INSPICTION  AND  TEST— A/f  Sandix  Dynamotors  ora  carafully  inspactad 
in  avary  stap  of  production.  Evary  unit  racaiwas  a  six  to  twalva  hour 
run-in,  dapartding  on  typa,  to  insura  propar  brush  saatir»g. 


•  iRveitets  •  CMvettirs  •  D.C.  Miitrs  •  CaikiR  Pilt  VtlU|t  RefuUttn 


RED  BANK  DIVISION  of 
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A  NEW,  VASTLY  IMPROVED  4E27 


Snir 

EIMAC  PENTODE 
TYPE  4E27A/5-75A 


•  MORE  RUGGED  PLATE-LEAD 

•  PYROVAC  PLATE 

•  OVERSIZE  PLATE 

•  NON-EMITTING  GRIDS 

•  MECHANICALLY  RUGGED 

•  MOULDED-GLASS  HEADER 

•  LOW-LOSS  LEADS 

•  EASILY  COOLED  STEM 


“nrw 

Encompassed  in  the  structure  af  this  new  version  of  the 
4E27  are  many  outstandin9  Improvements  that  now  will 
9udrantee  performance-dependability  to  users  of  this 
tube  type. 

The  plate-lead  of  this  new  Eimac  4E27A  S-75A  pentode 
is  of  larger  diameter  than  the  protype*  providing  a  low- 
loss.  low  Inductance,  more  rugged  lead.  The  plate  itself 
Is  larger  assuring  a  good  reserve  dissipation  capacity 
above  its  7S  watt  rating.  It  Is  made  of  Eimac  Pyrovac 
plate  material,  which  lengthens  the  life  of  the  tube  and 
enables  It  to  withstand  high  momentary  overloads. 
Primary  grid  emission  has  been  eliminated  and  secondary 
characteristics  stabilized  through  the  use  of  Eimac  pro¬ 
cessed  grids.  Perfected  beam-action  and  permanent 
alignment  are  assured  through  well  engineered  Internal- 
element  mounts. 


EITEL-McCU  LLOUGH,  INC 
San  Bruno,  California 

CXeonT  AGENTS  FRAZAR  &  HANSEN.  301  CLAY  ST  .  SAN  FRANCISCO.  CALIFORNIA 


The  unique  moulded-glass  header  eliminates  a  base  on 
the  4E27A/5-75A.  This  simplifies  lead  cooling,  minimizes 
lead  losses,  and  provides  precision  alignment  of  base-pins. 

The  stability  and  high  power-gain  characteristics  of  this 
new  Eimac  pentode  make  It  an  excellent  VHP  or  video 
power  amplifier.  It  is  equally  well  salted  for  conventional 
power  amplifier  service. 

Further  information  and  detailed  characteristics  concern¬ 
ing  this  latest  product  of  Eimac  engineering  research  may 
be  had  by  writing  the  Application  Engineering  Depart¬ 
ment  of  Eltel-McCullough,  Inc. 

*  Lead  ronn^*<‘tor  is  supplied  to  make  this  new 
tube  directly  interchangeable  with  4E27. 
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BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


WRITE  FOR  COMPLETE  LITERATURE 


Representatives  ond  Distributors 
>  Throughout  the  U.S.A.  and  Conado 


fk  PYRAMID 

CAPACITORS 


PYRAMID  ELECTRIC  COMPANY 

15S  Oxford  Street 
Paterson,  N.  J.,  U.S.A. 

TELEGRAMS:  WUX  Paterson,  N.  J. 
CABLE  ADDRESS:  Pyromiduso 


({uick  Swinj;  amoiiK  a  widely  di¬ 
versified  trroup  of  companies  as 
far  west  as  Illinois  just  before 
deadline  resulted  in  the  followinsr 
impressions : 

( 1 1  Most  manufacturers  are 
convinced  the  fall  upswinsr  in  busi¬ 
ness  will  carry  throusrh  into  I'.loP; 
few  think  it  is  just  a  flash  in  the 
pan. 

1 2)  Poor  sales  duriiiK  the  sum¬ 
mer  are  ^jenerally  considered  the 
result  of  a  “business  man’s  panic” 
rather  than  lack  of  consumer  in¬ 
terest  and  purchasinjr  power; 
trade  pipelines  are  still  not  tilled 
to  tiormal  capacity  on  many  items. 

(tt)  Kfforts  to  reduce  costs  by 
improvintr  manufacturinjr  tech- 
ni(pie.s  and  actiuirintr  more  etli- 
cient  machines  are  nearinjr  the 
practical  limit  at  the  moment; 
economies  in  the  immediate  future 
are  more  apt  to  come  from  reduced 
raw  material  an<l  component  part 
costs. 

14)  K.xpenditures  for  new  man¬ 
ufacturing  plants  and  equiinnent 
are  not  apt  to  exceed  those  of  tin- 
past  year  in  our  field  and  will 
nndiably  fall  below  that  level: 
many  expansions  were  accom¬ 
plished  during  the  war  and  sub¬ 
stantial  chancres  are  unlikely  to  be 
needed  as  early  as  1950. 

1 5)  Current  emphasis  is  beinv: 
jilaced  on  improvement  in  sales 
techniiiues  rather  than  desijrn  and 
production;  most  manajrements 
seem  to  feel  that  they  have  not  yet 
fully  adapted  themselves  to  the 
change  from  .seller’s  to  buyer’s 
market. 

It)!  Devaluation  of  the  pound 
may  have  a  detrimental  effect 
upon  .American  exports  but  most 
manufacturers  think  this  will  be 
of  short  duration  and  are  not  par¬ 
ticularly  concerned:  exports  are 
j'enerally  poor  anyway  and  will 
probably  lemain  so  until  worb! 
conilitions  settle  down. 


Hdti  InvestiKation  reporters 
quoted  Lieutenant  General  Curtis 
K.  LeMay  of  the  Strategic  Air 
Command  as  sayin>r  that  the  air¬ 
plane  dies  so  hijth  it  is  proof 
atrainst  detection  by  jrround  radar. 
This  is  very  hijrh  indeed,  so  we 
checked  with  the  General. 

He  says  he  did  not  intend  to  in¬ 
fer  that  existing  radar  under  ideal 
circumstances  could  mtt  pick  up  a 
B.’lt;  at  extreme  altitude.  He  meant 
that  detection  would  be  diflicult 
and  unreliable  when  the  planes 
operated  at  hijrh  altitude  over  rain, 
sleet  or  snow,  and  when  they  used 
mechanical  anti-radar  measures. 
Confusion  enjrendered  by  larjre- 
scale  attack,  plus  the  larKe  ter¬ 
rain  to  be  Kuarded,  would  further 
complicate  detection. 

.As  Predicted  (i)  60,  .July)  Parts 
Show  policy  makers  received  many 
complaints  because  attendance  at 
their  last  shindig  in  ChicaKO  was 
at  times  restricted  to  NKDA  mem¬ 
bers.  So  the  1950  show  will  be 
open  to  all  distributors,  without 


r,  S.  Government  Purchases  of 
radio  transmittiiiK  and  communi¬ 
cations  e(|uipment  from  RMA 
members  totalled  $.‘{2,018,90.’?  in 
the  first  (juarter  of  1919  as  a^cainst 
$18.<»5;{,969  in  the  first  ipiarter  of 
1948  and  $;{7,018.90.‘{  in  the  last 
quarter  of  1!»48. 

New  A’ork  City,  so  far  as  we 
know,  has  the  largest  police  radio 
system  in  the  world.  Tiquipment 
in  use  and  on  order  includes  seven 
25o-\vatt  base  transmitters  and 
seven  auxiliaries,  650  cars  with 
two-way  jfear  anti  .‘{oO  with  re- 
ct'ivers  only,  12  transmitter- 
equipped  launches,  four  airplanes, 
six  service  trucks  and  a  heaihiuar- 
ters  car. 


We  Like  the  followinn  phrase. 

liicked  up  from  ;i  Cincinuiiti  manu-  If  .Ml  The  Sttiries  manufac- 
facturer.  in  view  of  the  current  turers  pul  out  about  how  their 
tmithasis  upon  sellinjr:  “You  can  equipment  worked  after  beinjr 
control  yourself  into  bankrui>tcy  dredjreil  up  from  the  bottom  of  a 
.  .  .  or  sell  yourself  out  of  trouble.”  lake  with  a  jrraitplintr  iron,  or  re- 


60 
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t^0(C  mzt/e 

Off  0^144-  ^mtetu: 

-<^*1^04. 4/o(/v€  '^iiec^ 


TERMINAL  ILLUSTRATED:  908TH 

Typicol  of  turret  heod  series.  Availoble 
2  to  9  electrodes. 

Numberinq  identificotion  standard  feotur 


THE  FUSITE  CORPORATION 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 
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BUSINESS  BRIEFS 


moved  with  asbestos  yrloves  from 
a  fire,  were  laid  end  to  end  it  would 
be  a  good  thing. 


Many  Letters  we  receive  asking 
i|uestinns  about  the  citizens  radio 
band  indicate  that  ultimate  use 
would  be  at  least  semi-commercial. 
This,  the  FCt'  tells  us.  i.s  not  per¬ 
missible.  Citizens  radio,  like  ama¬ 
teur  radio,  must  be  strictly  “no 
pay." 


-Another  Tip  we  [lass  along  con¬ 
cerning  citizens  radio  is  that  con¬ 
verted  P.C-fi-t.A’s  so  far  tested  by 
the  Fee  have  failed  to  meet  tech¬ 
nical  reipiin'ments  for  approval. 


Tom  (  onrad  of  Venice.  Califor¬ 
nia  says  that  people  accustomed 
to  concentrating  in  noisy  areas 
should  be  aV)le  to  recite  through  to 
the  end  of  simiile  jingles  p  fiO. 


November,  1949  —  ELECTRONICS 


In  addition  to  the  Model  304  R.F.  Voltmeter, 
Bollontine  Loboratories  oUo  manufacture  AC 
and  Battery  Operated  Audio  Frequency  Elec* 
Ironic  Voltmeters,  Peck  to  Peok  Voltmeters, 
Geiger*Muller  Counter  Tubes,  and  the  following 
accessories— Decode  Amplifiers,  Multipliers, 
Precision  Shunt  Resistors,  etc. 


^continued) 


TV  Receiver  Production  by 
KM  A  members  totalled  91:’,. 071 
during  the  first  half  of  1949.  Ship¬ 
ments  trailed  a  little,  totalling 
742.16(>.  broken  down  by  areas  in¬ 
cluding  communities  within  50 
miles  of  stations  as  follows: 


•  logarithmic  Voltage  Scale 

•  Easy  to  use 

•  Only  ONE  scale  to  read 

•  Accurate  and  stable  calibration 


All.ai.i 
AiitiHiii*  ■'I'l*' 

Atlanta . 

Haltimor»* 
MirniinirlLiin 
Httston  ... 

Hiiffalo . 

('harlottf  . 

I'hit'atftt  . 

Plnclnn.atl  . 

(■'l«»vf‘larnJ  .  . 

Halla.s . 

I  »a\#  np<>rt 
!>ftr«»it  .  .  . 

Kilt* . 

t Irft'nslntro  .  .  .  . 

ffonston  .  .  . 

HiiiitirmtrFii  .  . 
Inilianapniis 
.lai  ksonvlll*’  .  .  . 
Kaii.^as  Cit v  .... 
la.s  AfiCfUs  .  . 
Loiiisv . 
Nft'niphls  ... 
Miami  .  .  .  . 

Mil\vank»  »•  .  . 
MiiiTu*apoIi«. 
Nashvillf 
\fwark 
NfW  Hav.  n 
Nt'W  orl»‘an>* 

NfW  Vork  fit  A  .  . 
Oklationia  t'ilA  .  . 

Omaha  . 

I'liila«lt‘1phi;« 
riittr^nlx 
1  'ittshiiruh 
PortlamI 

llii'litimncl 
St.  I.,4»nis 
St.  Tvt.-r.-l.tiiir 
Salt  Lakf  fil\ 
San  AntoTiiir 
San  Fram  isfEF  .  . 
Sffittlo  .  . 
Svr.'i'Usc' 

Tt.lftl.F  . 

Tills:* 

Waslijmtt'FM 


MODEL  304  R.F.  VOLTMETER,  ^lli^  lM^lrllMll■llt  inea^iin-'  AC 

soilages  o\er  a  range  of  I  milli\olt  to  KXI  volts  Irom  4lt  evel<-«  to  .*)..) 
inegaev eles.  Probe  tvpe  iM|tiit  eomiei  tor  attaelied  liv  a  flexible  eable 
provides  true  iiidieatioii  of  voltage'  at  point  ot  origin  in  eireiiit'.  Aeeii- 
raev  of  V oltmeter  reading' are  witliin  .>^o.  Input  inipedanee  i'  I  niegoinn 
sliiinted  bv  '•  inmfd'.  ( !an  bi‘  ii'ed  a'  vvide-band  am|ilitier.  I  .'peeiallv 
iisefiil  for  reailing  millivolt'  in  tidi'v  i'ion  and  I  \l  inliTinediate  (re- 
ipieni'v  aniplitier  eireiiil'.  K  I'  beating  apparatii'.  earrii-r  enrn-nt  sv  'tenis 
and  in  parliinlar  for  extt'iiding  ii'efnl  Ireipienev  range  ol  ordinary 
O'eilloseope'  to  lievond  ->  niegaeveles. 

PRICE....  $225.00 


BilLLANTINE  # 
LABORATORIES,  iNt. 

‘  BOONTON  N.  J. -U.S.A. 


SepIcnilaT »  even  thoutfh  their  first 
wonls  are  sinuiltaneously  played 
hack  to  them  via  a  recorder. 


No  Answers  were  received  in  re¬ 
sponse  to  our  invitation  (p  fiO,  Sep¬ 
tember)  to  solve  the  Army-Navy- 
Airforce  component-part  problem. 
Many  manufacturers  can  build 
them,  it  seems,  but  nobody  can 
afford  to  stock  them.  One  reader 
commented,  simply,  "the  Kovern- 
ment  is  a  very  fickle  customer.” 

This  Month  our  feature  patfes 
include  an  article  about  an  in¬ 
ductive  prompting  system  used  by 
Hollywood  movie  directors.  We 
wonder  if  the  scheme  could  be 
used  in  a  television  studio  without 
interferinjr  with  picture  circuits. 
An  article  about  an  electronic  re- 
ciprocator  also  in  this  issue  really 
should  contain  an  otfer  of  a  pi'ize 
for  suy^ested  u.ses  of  the  trick  cir¬ 
cuit  and,  despite  the  fact  that  we 
are  supposed  to  be  a  staid  enjfi- 
neerin^'  magazine,  we  almost 
offered  one.  The  story  abofit  tv 
reception  below  line  of  sipht 
should  interest  many  readers  rid- 
injr  tv  as  a  hobby,  even  if  it  does 
not  suiijrest  commercial  antenna 
and  front-end  desi^ms.  An<l  we  are 
inclined  to  brajr  about  our  yarn  on 
mjiKiietic  fluid  clutches  because  it 
suvtrests,  so  far  as  we  know,  the 
first  practical  use  for  the  relatively 
new  devices  within  the  field  of 
electronics. 

CominK  Issues  will  contain  more 
than  the  usual  number  of  articles 
about  new  tubes,  ;is  the  industry 
seems  to  be  breaking'  out  in  a  rash 
of  tube  desijrns  for  many  new  and 
some  old  applications.  Thinps  are 
moving  fast  in  the  field  of  tele¬ 
vision,  so  watch  also  for  :i  heavier 
diet  of  iirticles  on  tele  transmitter 
and  rf'ceiver  desi^rn  in  our  columns 
in  the  near  future. 

Hack  in  19:50  Mcdraw-llill 
coined  the  word  Electrow/c.s-.  The 
suffix  rolled  nicely  off  the  tonynie 
and  recently  inspired  the  nam¬ 
ing  of  another  company  magazine 
Nucleon/c.s.  Now  one  of  our  con¬ 
freres  is  toyiny'  with  the  word 
avion/c.s  and  we  wonder  where  this 
is  jroinjr  to  end. 

That  final  suffix  should,  perhaps, 
be  spelled  vir. 


Th«  immediot*  consequence  of  demanding  increosed  sensitivity 
in  o  reloy  is  an  increose  in  site,  weight,  and  (usually)  cost.  The  ex* 
plonotion  is  net  hard  to  find. 

Starting  with  the  contacts,  a  requirement  it  established  for  o 
certain  force  end  stroke  depending  on  desired  switch  capacity.  This 
ultimotely  leads  to  a  requirement  for  o  certoin  number  of  ampere 
turns  to  operate  the  switch.  If  ceil  resistance  is  to  remoin  fixed,  in¬ 
creased  sensitivity  will  be  evident  in  a  reduction  of  operating  current 
requirements.  Hence  if  we  need  a  given  number  of  ampere  turns  at  a 
lower  volue  of  current,  we  must  hove  more  turns.  But  if  the  resistance 
may  not  be  increosed,  we  must  use  forger  wire,  ond  thus  a  bigger 
mognet.  Similor  consequences  orise  when  designing  the  iron  parts  of 
the  reloy  —  increased  real  or  power  sensitivity  demonds  increosed  sixe. 

It  is  possible  to  minimise  this  odverse  relationship.  In  the  reloy 
pictured  obove  the  two-pole  mognetic  structure  has  no  wosted  oir 
gops.  Polar  enlargements  ond  iron  of  exceptional  permeability  help 
to  reduce  the  ampere  turn  requirements.  Core  diometer  held  to  the 
minimum  necessory  for  requisite  flux  gives  o  short  mean  turn  length, 
ond  a  large  number  of  turns  per  ohm.  Micrometer  odjustment  permits 
working  at  exoctly  favoroble  stroke  positions. 

The  resulting  reloy,  moderate  in  site  and  cost,  will,  when  wound 
with  #44  wire,  operate  on  os  little  os  .00035  Ampere,  ond  withstand 
lOg  vibration  odjusted  at  .00060  Ampere.  116000  ohm  coil,  one  ond 
five  milliwott  odjustments). 


Write  for  informative  catolog 
describing  other  types  ond 
listing  typicol  odjustments. 


n 

Sigma  Instruments,  me. 

C^J^/9'td^c£u^  RELAYS 

62  <;K\X0N  ST.,  BOSTON  11.  MASS. 
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MALLORY 

Takes  Nothing  For  Granted... 

and  the  Eaton  Mannfactnriii"  Comnany  is  Pleased ! 


1.  MOVf  MmoN  > 
1.  WJSM  MOAl'^  J 


end  yowr  »p«*d  roHot 

•  ••• 

or«  now  doublod 


•nobllng  you  to  match 
tho  lood  to  tho  rood 


1  lie  popular  F^ton  2-speed  truek  axle  is  eonlrollt'd  hv  a 
little  liuttiiii.  riic  <lriver  moves  it  and  the  triiek’s  speed 
ratin'-  are  doiililed  in  nundier.  (irusliin^  loads  start  with 
ease.  Hou^li  uphill  hauls  in  ipiarries  or  in  eonstriiction 
jobs  are  a  eitn  h.  And  owners  save  wear,  tear  and  money 
on  their  truck  eipiipment  I 

\\  hen  planning  the  electric  shift,  the  Katon  ( j)mpanv  suh- 
mitted  speciticatioiis  lor  the  retpiired  switch  to  Mallorv. 

Mallorv  engineer^  looked  at  the  d<‘sign  siihmitteil  to  them 
with  itiipii'iti\e  eve-.  Iklckeil  hv  the  greate-t  pool  of 
e\]>ericni  e  and  -kill  in  the  liclil,  Mallorv  engiiu’ers  i-ng- 
gc-ted  manulai'turing  ita-thod^  that  resulted  in  appreciahle 
priiduction  co-t  >a\ings  at  no  sacrilice  iti  performance. 

It  Mill  are  in  the  throes  ol  a  d(“-ign  prohlem  calling  for 
prcci-iiiti  electronic  parts — -witche-.  control-  or  re-i-inrs 
—  It  will  pav  Mill  to  call  in  Mallorv  engineers  now. 'I’heir 
reciird  in  the  indii-try  i-  lamoiis.  Hecau-e  thev  take 
nothin”  lor  granted.  \oii'll  he  -lire  of  getting  the  (inc-t 
dc-i<:n  at  the  hc-t  im— ihle  price. 


(  lrilll-<  lit.  slHI/i/c.  Iilllli  ll<•<tlilll’  mill 
Iniiihlr-fiif.  tlii\  \liillors  .iiinilr  >11  ill  li  iimiI 
III  III  linilr  till'  1  iiliiii  l’--/)iic/  iixir  IN  ly/iii  iil 
Ilf  lllr  l,ltlil  Ilf  ihihIiiiI  thill  /ills  niiiilr 
Miilliii  v  "sii  ili  li  lll•lllll|lllll  trr>  "  fur 

tiili  iii  III!  iiiilii>li  v. 


Precision  Electronic  Ports  — Switches,  Controls,  Resistors 

SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

h  H  H  Contacts 

H  I  H  ■  H  Controls  Vibrators 

▼  H  V  W  H  ■  Power  Supplies 

Resistance  Welding  Materials 
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CROSS 


►  COLOR  .  .  .  Thf  system  of  eolor  television  recently 
announced  t>y  RCA  (see  Klectron  Art,  this  issue,  for 
details)  is  ilesijrned  to  accomplish  what  would  have 
heen  considered  wholly  impossible  five  years  a^o : 
the  addition  of  color  values  to  a  black-and-white 
imafte  without  *‘nlarjrement  of  the  bandwidth  occu¬ 
pied  by  the  black-and-white  signal  and  without  de- 
jtradinjr  the  i)i;torial  detail  of  the  imajre.  When  the 
announcement  was  first  ma<le  there  were,  we  are  sure, 
moments  of  disbelief  in  many  an  engineer’s  mind. 
But  as  the  details  of  the  system  have  been  released, 
the  theoreticians  have  agreed  that  the  technitpies 
employed  do  in  fact  i)ermit  the  objective  to  be 
reached,  and  the  [)ractical  men  are  facing:  with  con¬ 
fidence  the  problem  of  improvinii  the  terminal  eijuip- 
ment.  The  relative  merits  of  this  system  and  the  sev¬ 
eral  other  i)idposals  made  before  the  F’CC  at  the 
color  tv  hearing  are  still  beintr  debated,  and  it  is  cer¬ 
tainly  not  oiii-  place  here  to  attempt  to  resolve  the 
issues.  But  \\  v  do  think  a  few  >:eneral  comments  can. 
and  shoubl,  be  made. 

The  essence  of  the  new  system  is  the  combination 
of  three  unrelated  develoi)ments  in  television  and 
communications  technolojry.  First  a  double  system  of 
interlacinjr  is  used.  Ordinai-y  horizontal  "line"  inter¬ 
lace  has  lieen  used  for  nearly  2))  years  because  it 
permits  halvinjr  the  flicker-free  frame  rate,  thus 
doubling'  the  (b’tail  of  the  imajre  for  a  >riven  band¬ 
width.  The  Vertical  "dot"  interlace  of  the  new  color 
system  y'ives  an  additional  factor  of  two.  This  has 
always  been  a  y'ood  id»‘a,  even  for  black-and-white 
imay>^es.  but  only  in  recent  months  have  the  i)roblems 
of  trciieiatinjr  and  reproducintr  dot  interlace  been 
solved,  .'second,  a  time  multiplex  system  of  sami)lin>r 
the  tricolor  siy^nals  is  used,  the  samplers  at  trans¬ 
mitter  and  receiver  beinjr  kept  in  step  by  the  conven¬ 
tional  sync  pulses.  This  idea,  which  makes  much 
more  efficient  use  of  the  bandwidth  than  the  conveti- 
tional  svstem  of  sitrnallin);,  didn't  originate  in  the  tv 
art  at  all.  The  multiplex  system,  usintr  a  much  slower 
san)i)lin>r  rate,  was  developed  for  point-to-point  com¬ 
munications.  Third,  the  mixed-hifths  method  of 
transmission,  which  restricts  the  detail  of  the  color 
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imaKcs  and  restores  the  missing  detail  in  tones  of 
trray,  is  used. 

In  short,  to  shoe-horn  .52.5-11110  color  imaKes  into  a 
()-mc  channel  has  reiiuired  the  use  of  every  trick  in 
the  ba^.  But  they  are,  or  at  this  writing  seem  to 
be,  Kood  tricks  and  practical  ones.  This  is  not  to  say 
that  all  Cfimpromises  have  been  avoided.  But  a  most 
inv'enious  assembly  of  latter-day  techniques  has  been 
broifjrht  toKether,  one  which  warms  the  convolutions 
of  the  technical  mind. 

►  KNCLOSKD  ...  In  September,  in  this  column,  we 
rambled  about  semiconductors  and  their  place  in  the 
electronic  scheme  of  thintrs.  We  endorsed  the  suir- 
trestion  that  the  term  "electronic  device”  should  in¬ 
clude  semiconductor  devices  and  that  a  Kermanium 
diode  or  triode  enclosed  in  a  jras-tiKht  envelope  be 
called  an  "electron  tube".  .At  that  time  we  didn’t 
know  that  certain  jrermanium  diodes  were  in  fact  so 
enclosed.  Norman  Krim  hastened  to  write  that  the 
tyiie  CKTOo  jrei'manium  diode  is  one  examivle,  the 
pui'iiose  of  the  enclosure  beinjt  to  exclude  water 
vapor  and  to  prevent  the  possibility  of  chemical 
attack  on  the  jrermanium.  So  this  unit,  and  perhaps 
there  are  others,  tpialifies  as  an  electron  tube.  We 
think  this  is  as  it  should  be.  but  we  suspect  many 
readers  may  idiject  to  callin>r  a  crystal  rectifier  a  tube 
no  matter  how  it  may  be  enclosed.  Now  that  we  have  a 
concrete  example  before  us.  do  we  hear  objections’.’ 

►  INCIDKNT.M,  .  .  .  We  are  most  happy  to  note  that 
"incidental  radiation”,  the  emission  of  si^rnals  or 
interference  from  various  industrial  and  commercial 
devices  not  used  for  communication  with  a  receiver, 
has  been  recojrnized,  by  the  FCC  and  the  industry, 
as  a  nuisance  re<iuirin>r  a  coordinated  attack.  The 
F’CC  Conference  on  this  subject,  scheduled  for  No¬ 
vember  1  I  see  p  130,  this  issue)  may  not  have  the 
glamorous  urgency  of  the  tv  hearinp  of  the  vhf-uhf 
propatration  meetings,  but  it  is  urgent  nonetheless. 
We  hope  all  those  in  a  position  to  contribute  to  the 
abatement  of  this  evil  will  attend. 
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Inductive  PROMPTING 


actual  movie  production 


Maqnetic-iield  transmitter  (in  foreground)  being  used  to  cue  actors 


Make  up  is  used  to  hide  the  exposed 
parts  of  the  plastic  sound  tube  and 
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A  complete  receiving  unit,  including  receiver  and  pickup  locp.  earp'.one  and  cord, 
and  plastic  tube  and  ear  plug 


Actual  size  view  of  receiver  with  pro 
tective  cover  removed 


SYSTEM 


(loiuniiinicutioiis  system  allows  director  to  cue 
actors  in  motion  picture  scenes  without  interference 
to  rcfiular  sound  system.  A  modulated  majinetic 
field  is  picked  up  and  deniodulatetl  in  concealed 
re»-ei\ers  and  <'onveye«l  to  actors  through  plmto- 
^rapliicallv  invi:>ihle  earpliono 


By  BRUCE  H.  DENNEY  and  ROBERT  J.  CARR 

rinn,nn,i„l  f i.i-.  Inr 


The  hearing-aid  type  earphone  is  fastened  out 
of  sight  on  the  actor's  clothing  and  the  sound  car¬ 
ried  to  the  actor's  ear  by  means  of  a  photo¬ 
graphically  invisible  plastic  tube  and  a  special 
ear  plug 


TWKNTY  YKARS  hilVf  pas.stui 
siiK-e  thf  udilitioti  t>f  sound  to 
movies  eliminated  the  diVeetor's 
metraphone  for  prompt iiiK'  actors 
during  the  phototrraphiiiK  of  scenes. 
In  general,  producers  have  relied  on 
e.xtra  rehearsal  time  to  take  its 
place.  Various  tricks  have  been 
tried,  such  as  otfstaKe  gestures  and 
light  signals,  hut  these  methods 
have  not  been  very  .satisfactory. 
There  has  been  a  growing  de¬ 


mand  for  a  simple  radio-type  re¬ 
ceiver  that  can  be  worn  inconspicu¬ 
ously  on  the  actor's  person.  For 
maximum  utility,  the  ear  piece  has 
to  be  photographically  invisible,  and 
the  receiver  has  to  be  cajiable  of 
I)icking  up  the  director's  instruc¬ 
tions  from  various  positions  on  the 
movie  .set. 

Kciuipment  is  noi'mally  used 
within  sound  stages  which  are  un¬ 
usually  well  shielded  with  building- 


wire  screen  siipp.iili.'i/  exterior 
stucco  walls.  Inside  the  stages  ac¬ 
oustical  control  materials  are  often 
supported  by  more  wire  screen. 
Pipes,  conduits,  and  ducts  form  a 
complex  shielding  pattern. 

Frequency  Choice 

The  radio  apiu'oach  seemed  log¬ 
ical.  However,  at  freipiencies  of 
;><>  megacycles  or  higher  a  trans¬ 
mitter's  radiation  beyond  the  stage 
walls  would  be  negligible,  but  inside 
the  stage  the  standing-wave  jiat- 
lerns  would  make  the  use  of  an 
erticient  automatic  volume  control  or 
limiter  necessary.  The  etlicienc.v  of 
an  antenna  worn  near  the  body 
would  be  low  and  variable.  Several 
tubes  would  be  rei|uired.  so  if  an 
estimated  fifty  recei\ers  were  to  be 
built  there  would  be  a  definite 
maintenance  problem. 

With  a  lower  freuueiuy  larger 
coils  and  capacitors  would  be  re¬ 
quired  and.  although  the  standing- 
wave  problem  might  be  less,  con¬ 
siderable  am|>lification  would  be  re¬ 
quired  to  overcome  the  loss  caused 
by  the  limited  antenna  size.  Kadia- 
tion  luwoiid  the  stage  walls  would 
probably  be  troublesome. 

Experiments  with  simple  radio 
receivers  at  freipiencies  from  l.obO 
kiloc.vcles  to  460  megacycles  con¬ 
firmed  the  need  of  amplification  and 
automatic  volume  control.  However, 
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even  if  siibminiature  tubes,  printed 
eireuits,  and  the  smallest  batteries 
available  were  used,  a  receiver  could 
not  be  packaged  small  enoujrh  to  be 
concealed  in  many  of  the  costumes 
worn  by  actors  and  actresses.  The 
smallest  heariny'-aid  earphone  was 
not  invisible  |)hotopraphically,  and 
all  receiving  antennas  were  dilticult 
to  conceal. 

It  was  decided  to  limit  the  area 
of  jrood  reception  to  about  4(t  by 
tiO  feet.  This  siipyrested  an  induc¬ 
tive  rather  than  a  sjiace-radio  sys¬ 
tem.  The  receivers  could  be  simple, 
tubeless,  batteryless  and  expend¬ 
able  in  case  of  trouble.  Crystal  de¬ 
tectors  could  be  used  if  the  trans¬ 
mitter  were  powerful  enough.  In 
this  manner  the  maintenance  proli- 
lem  would  be  limited  to  one  trans¬ 
mitter  and  its  input  e(iuipment. 

The  system  finally  adopted  incor¬ 
porates  a  l<i(>-kc  transmitter  con¬ 
nected  to  a  sinple-turn  loo)*  which 
sui’rounds  the  set  area  and  induces 
a  Stroup  r-f  field  at  all  iioints  within 
the  area.  Kach  actor  \cear.s  a  multi- 
turn  loop  of  wire  in  which  a 
secondary  current  tlows.  This  cur¬ 
rent  is  of  sutticient  mapnitude  that 
when  demodulated  it  is  capable  of 
ileliverinp'  a  pood  output  from  a 
hearinp-aid  type  earphone. 

The  Receiver 

The  receiver,  whose  circuit  is 
shown  in  Kip.  1.  uses  miniature 
components  mounted  on  a  small  ter¬ 
minal  cai'd  to  which  the  loop  is  se¬ 
cured  and  connected.  The  loot)  is 
covei'ed  with  rubber  tubinp  and  tht' 
e(|uipment  card  is  covered  with  an 
air-dryinp  rubber  comixuind. 


The  loop-receiver  is  normally 
worn  around  the  neck  in  a  plane 
parallel  to  the  floor,  and  the  small 
crystal  earphone  unit  is  taped  or 
pinned  under  the  clothinp.  Coupled 
to  the  earphone  unit,  0.09()-inch  di¬ 
ameter  plastic  tubinp  is  broupht 
out  of  the  collar  over  and  down  the 
front  of  the  ear  and  into  the  ear  as 
shown  in  accompanyinp  photo- 
praphs.  The  tubinp  is  terminated 
in  a  small  plastic  L  which  is  adapted 
to  the  ear  canal  by  means  of 
various-size  rubber  inserts.  The 
small-diameter  tubinp  blends  into 
the  convolutions  of  the  ear  and  re- 
ipiires  careful  make-up  only  across 
the  more  exposed  neck  area. 

Strapless  eveninp  powns  offered 
a  problem  until  smaller  t>-inch  di¬ 
ameter  loot)  receivers  were  built  and 
concealed  in  the  actress’  hair.  The 
outi)Ut  from  the  smaller-loop  re¬ 
ceiver  is  .several  decibels  below  the 
larper  Ih-inch  diameter  units  but 
has  been  satisfactory. 

The  Transmitter 


The  r-f  section  of  the  Ihd-kilo- 
cycle  transmitter,  shown  in  Kip.  2. 
is  push-pull  from  the  crystal  oscil- 


FIG.  1  Circuit  diagram  and  drawing 
showing  placement  of  receiver  parts 


lator  to  the  class-C  output  stape. 
The  plate  circuit  of  the  output  stape 
is  tuned  by  a  variable  inductance 
and  a  proup  of  fixed  capacitors.  A 
variable  capacitor  for  this  fre- 
tpiency  and  for  the  voltape  used 
would  be  of  an  awkward  size,  there¬ 
fore  the  capacitor  values  are  se¬ 
lected  by  a  coarse-tuninp  tap 
switch.  Fine  tuninp  is  accom¬ 
plished  by  a  variometer-type  rotor 
in  the  electrical  center  of  the  in¬ 
ductance.  The  impedance  of  the 
sinple  turn  of  wire  surroundinp 
each  diffei-ent  set  area  chanpes  th- 
effective  inductance  of  the  output 
coil,  makinp  it  necessai  •  to  retune 
for  different  loops.  This  is  the 
transmitter’s  only  critical  adjust¬ 
ment. 

Audio  Equipment 

The  audio  amiilifier.  Fip.  has 
both  a  microphone  input  and  a  low- 
pain  playback  bridpinp  input.  F..tch 
has  its  separate  pain  control. 
tapped  control  in  five  lO-dinibel 
steps  on  the  playback  input-trans¬ 
former  secondai'y  adjusts  for  dif¬ 
ferent  level  playback  sources  ami 
jirevents  overloadinp  of  the  play¬ 
back  input  stape.  A  relay  operated 
from  the  push-to-talk  button  on  the 
microphone  automatically  reduces 
the  playback  volume  lb  decibels,  if 
desired,  when  the  microphone  is 
used. 

Kipialization  in  the  plate  circuit 
of  the  microphone  stape  improves 
the  intellipibility  from  the  micro- 
|ihone.  The  microphone  is  usually 
held  veiy  close  to  the  director’s  liips 
as  he  si>eaks  in  low  volume,  or  a 
whisper.  Kipialization  in  the  plate 


68 


November,  1949  —  ELECTRONICS 


FIG.  3  Speech  amplifier  and  modulator  circuit  diaqram.  Equaliiation  it  adiutled  for  loudneii  rather  than  for  quality 


i-iri'uit  of  the  playback  staire  has 
been  .selected  for  loudness  instead 
of  iinality.  Attenuating  music’s 
low-fretiuency  components  by  10 
decibels  permits  a  much  louder  siir- 
nal  to  be  transmitted  without  over¬ 
load. 

■A  switch  changes  the  microphone 
amplifier  stajre  into  a  40(l-cycle  R-C 
oscillator  used  for  checking  the 
etpiipment  and  field  strenjrth.  The 
field  is  uniform  enough  that  re¬ 
ceiver  volume  controls  are  unneces¬ 
sary;  the  audio  levei  is  adjusteil 
in  the  speech  amplifier  with  the 
class-!’,  modulator  plate-current 
meter  servinir  as  a  volume  indi¬ 
cator. 

Stora^'e  facilities  for  the  loop- 
receivers.  earphones  and  attach¬ 
ments  and  cables  and  spare  parts 
have  been  built  into  the  transmitter 
dolly  which  is  shown  in  an  accom¬ 
panying'  photoKi'aph. 

Transmitting  Loops 

The  sin>rle-turn  transmitting' 
loops  are  placed  around  the  set  to  be 
energized  at  any  convenient  level 
from  below  the  tloor  to  12  feet 
above  the  floor.  Due  to  photo- 
y'ra|)hic  angles  and  set  construction 
some  loops  have  been  used  under 
the  floor  level  for  part  of  the  loop 
and  above  the  floor  for  the  re¬ 
mainder  of  the  loop.  Number  10  or 
S  wire  is  used  to  reduce  the  re¬ 
sistance  and  increase  the  loop  cur¬ 
rent,  the  value  of  which  will  usu¬ 


ally  be  between  2  and  0  amperes. 

Circular,  sipiare  and  rectangular 
loop  patterns  have  been  used.  The 
success  of  the  transmitter  in  cover¬ 
ing'  areas  up  to  40  by  00  feet  with 
ample  volume  naturally  brought  de¬ 
mands  for  an  increased  area  of  cov¬ 
erage.  In  one  lony'  dolly  or  moving' 
camera  .scene  in  an  L-shaped  area 
it  was  difficult  to  vet  a  stronv  sivnal 
if  the  loop  was  run  across  the  diav- 
onal  corners  of  the  L.  The  loop  was 
installed  on  the  marvins  of  the  L 
in  the  form  of  bl(K'k  I.  whose  thick¬ 
ness  was  20  feet  and  whose  width 
and  lenvth  were  about  70  and  120 
feet. 

In  a  recent  picture,  one  .scene  re- 
•piired  a  dolly  shot  250  feet  lonv. 
The  camera  preceded  the  actor  for 
nearly  250  feet  as  he  sanv  a  sonv 
accompanied  by  a  piano  playinv 
outside  the  stave.  The  pianist, 
wearinv  phones  bridved  across  the 
sound  recordinv  system  heard  the 
sinvcr;  the  sinver  heard  the  piano 
music  throuvh  his  concealed  re¬ 
ceiver,  but  the  sound  recordinv 
microphone  heard  only  the  sinvcr’s 
voice.  The  orchestra  was  added 
later.  P'or  this  scene  two  rectanvu- 
lar  loops,  each  20  feet  wide  by  125 
feet  lonv,  were  used.  They  were 
placed  ertd  to  emi.  with  a  few  feet 
of  overlap,  properly  [ihased.  and 
connected  in  parallel.  The  wire  was 
buried  an  inch  below  a  dirt  surface. 
.An  e.xcellent  sivnal  resulted. 

Durinv  the  experimental  staves 


of  the  mavnetic-field  transmitter 
desivn,  tests  were  made  whereby 
the  audio  sivnal  was  applied  di¬ 
rectly  to  a  transmittinv  loop  while 
the  receivers  were  used  without  the 
demodulatinv  crystal  diodes.  Such 
a  system  worked  and  certainly  was 
less  complex  and  less  expensive 
than  the  100-kilocycle  carrier  sys¬ 
tem.  However,  no  method  was 
found  to  prevent  interference  with 
the  sound  recordinv  .s.vstem  where 
the  unwanted  sivnal  was  picked  up 
not  only  in  the  sound-recordinv 
microphone  circuit,  but  also  in  all 
low-level  audio  etpiiiiment  in  the 
vicinity  of  the  loop. 

With  the  inO-kilocycle  system  lit¬ 
tle  interference  is  encountered,  al- 
thouvh  the  sound-recordinv  micro¬ 
phone  and  its  preamplifier  are 
within  the  field,  because  the  record¬ 
inv  system's  response  rapidly  de- 
crea.ses  at  freipiencies  above  15 
kilocycles,  and  the  inO-kiliH'.vcle  siv¬ 
nal  will  only  la*  demodulated  in  the 
recordinv  .system  if  an  audio  stave 
is  nonlinear,  or  overloaded.  If  a 
more  than  ordinary  amount  of  low- 
level  eipiipment  is  useil  within  the 
field,  or  there  is  cable  shield  trouble, 
some  interference  mav  be  heard  but 
It  is  readily  removed  by  small 
pluv-in  filters. 

The  writers  wish  to  acknowledve 
the  assistance  and  valuable  siivvi*:^- 
tions  of  Loren  L.  Ryder.  Director  of 
Recordinv  of  I’aramount  Pictures, 
Inc. 
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I.  I 


The  RECIPROCATOR 


A  rin<:  osrillutur  roinprisin^  two  one-shot  iniiltivihrutors  in  which  tlie  on  ainl  olf  peri<Mls 
can  he  cinitrolled  from  0,2  to  l.o  seconds  enerfiizes  linear  or  rotary  solenoids  to  generate 
complex  reciprocating  motion.  System  is  useful  in  low-power  [mmps  for  corrosive  1i(pii«is 
and  in  handling  radioactive  materials 


L-ontrol  features  are  neeessary.  In¬ 
strumentation  in  the  field  of  nucle¬ 
onics  poses  many  new  problems  for 
control  and  handiintr  of  highly  ra¬ 
dioactive  materials  at  a  distance, 
for  which  such  a  device  can  be  used. 


( )  Some  form  of  majrnet  or 
solenoid  for  transforming  the  cur¬ 
rent  from  these  units  into  a  recip¬ 
rocating  motion. 

The  current  fed  into  the  solenoid 
or  electromajrnetic  winding  is  a  rec¬ 
tified  GO-cycle  current.  In  most 
ca.ses,  however,  the  inductance  of 
the  windinjr  smooths  out  the  cur¬ 
rent  surticiently  to  minimize  unde¬ 
sirable  cyclic  tonpie  variations  dur- 
injr  the  operatinjr  strokes. 

Circuit  Details 

In  the  circuit  of  a  practical  equip¬ 
ment  shown  in  Fi>r.  1  (waveforms 
in  Fiy'.  2)  the  foliowiny  features 
are  provided: 

(I"*  Duration  of  the  impul.ses  is 
jriven  as  mii.TIVIHR/\tor  Ratk  on  the 
namei)late  under  two  controls  shown 
in  the  illustration.  This  circuit  con¬ 
sists  of  two  one-shot  multivil)rators 
connected  as  a  rin>r  oscillator.  By 
this  means,  the  time  durinjr  which 
each  pulse  i  forward  and  backward  i 
lasts  may  be  controlled  independ¬ 
ently.  The  values  chosen  for  this 
unit  can  be  adjusted  between  (i,2 
and  1..‘)  seconds. 

(2)  Width  initiai,  pi:i..sk  is  in¬ 
cluded  l)ecause  for  most  solenoids 
the  pull  at  the  beirinninjr  of  the 
stroke  is  at  a  minimum  but  in- 


Experimental  Application 

.A  crude  workinp  model  of  a 
liquid-stirriiiK  machine  is  illus¬ 
trated.  The  reciprocating  paddle  is 
driven  by  a  pair  of  rotary  solenoids. 
This  type  of  solenoid  produces  an 
an>rular  motion  with  a  much  more 
constant  torque  throuyrhout  its 
stroke  than  is  obtainable  by  ordi¬ 
nary  types. 

This  fundamentally  electromag¬ 
netic  device  is  driven  by  impulses 
from  a  low-power  electronic  device 
known  as  a  reciprocator.  Electri¬ 
cally,  the  equipment  involves  three 
basic  units; 

I  1  )  An  electron-tube  circuit  to 
form  the  desired  characteristic  of 
current  impidse.  This  may  be  ex¬ 
pressed  as  a  curve  showing  the  re¬ 
lationship  between  current  to  the 
solenoid  and  time  for  each  stroke. 

(2)  .A  power  amplifier  by  means 
of  which  the  current  imi)ulses  with 
the  desired  characteristic  of  time 
and  current  may  be  amplified  to  the 
necessary  power  level. 


Stirring  device  for  liquids  using  a  pair 
of  rotary  solenoids  driven  by  the  elec¬ 
tronic  reciprocator 


ANTMBK.K  of  inteiestinir  uses 
has  been  sujrtrested  for  an 
electronic  device  to  i>roduce  recipru- 
catiiiK  motion  in  which  the  time  of 
the  forward  and  Itack  movements 
can  be  varieci  inilependently  and  the 
distance-time  relationship  diiriny 
the  stroke  controlled. 

Such  a  device  would  iiermit  the 
operation  of  a  idunyer  of  matrnetic 
materiiil  inside  a  tube  haviny  ;i  non- 
majmetii  wall.  In  this  manner,  a 
corrosive  Iii|uid  nuydit  be  circulated 
without  the  use  of  a  packing  or 
stutfiny  box  idement.  It  could  iilso 
be  emiiloyed  for  a  shaking  or  vi¬ 
bratory  device  in  which  unusual 


Chassis  supports  the  complete  electronic  equipment  to  operate  the  electromagnetic 
reciprocator  solenoids.  Controls  are  mounted  at  the  front 


November,  1949  —  ELECTRONICS 


By  W.  C.  WHITE 
and 

H.  W.  LORD 

</'•/*  m/  h'ln  lru’  f*rsrtirrh  l.nh 
Tin  h  anils 
Silutnttnihi.  V  V 


FIG.  1— Schematic  diaqram  of  the  impulse  lorminq  unit  and  the  thyratron  power 
amplitier  unit.  Numbers  of  controls  in  circles  correspond  to  waveforms  and  text 
references 


FIG.  2  Controls  available  for  the  supply  of  current  to  the  solenoids.  Graph  numbers 
correspond  to  controls  in  Fig.  1 


rapidly  as  tht*  pliin>r»-i-  fil¬ 
ters  the  e(»il.  The  result  is  often  a 
hammer-blow  action  that  is  unde¬ 
sirable.  This  effect  can  be  mini¬ 
mized  by  initiatin}'  r*ach  pul.se  with 
a  hiy'h  slartinjr  current,  the  steady 
current  for  the  remainder  of  the 
pulse  beinjr  at  a  lower  value.  This 
adjustment  controls  the  lenjrth  of 
time  the  initial  pul.se  jicrsists  (its 
amplitude  control  is  described 
later).  The  ail.justment  provided  is 
from  about  o.(t.‘>  to  (I..*)  .second. 

(tt)  Steady  current  value  after 
initial  pulse  is  desiy'nated  stlKI.K 
llKic.llT  on  the  nameplate  under  two 
control  knobs.  This  adjustment  con¬ 
trols  the  steady  value  of  current 
followiny'  the  initial  pulse  and. 
therefore,  usually  determines  the 
pull,  and  in  turn  the  speed,  of  the 
forward  and  back  motion.  When  it 
is  adjusted  to  maximum,  the  initial 
pulse  disappears  because  the  cur¬ 
rent  diiriny'  the  whole  stroke  is  es¬ 
sentially  constant  and  at  the  maxi¬ 
mum  which  is  determined  by  the 
next  described  adjustment. 

I  1'  .Maximum  current  control  is 
labeled  THYRATRON  BIA.s  becau.se 
this  i-  actually  the  method  of  cur¬ 
rent  control.  .A  change  in  the  d-c 
bias  on  the  yrid  of  the  outiiut  thy- 
ratroiis  chany'cs  the  time  during 
each  (io-i  vcle  iieriod  when  the  a-c 
firiny  voltajre  is  effective.  Thus,  the 
maximum  load  current  can  be  var¬ 
ied.  This  maximum  applies  to  both 
the  initial  pulse  and  the  steady  cur¬ 
rent  that  follows;  the  values  of  both 
are  varied  and  approximately  by 
the  same  ratio.  This  adjustment 
also  provides  for  the  load  character¬ 
istics  of  different  coils  used  with 
the  recipnx'ator.  The  control  niijrht 
not  be  necessary  if  the  coil  load 
were  always  the  same  size  or  rat- 
ill^r. 

Some  of  these  adjustments  are 


interdependent;  that  is,  thyratron 
bias  will  also  vary  shelf  height.  In 
addition,  if  the  cyclic  timintr  is 
short,  the  initial  pulse  width  may 
determine  the  averatre  current 
thouy'h  the  coil  more  than  shelf 
heiydit. 

In  thinking  about  the  circuits  of 
a  device  of  this  sort,  one  should  not 
confuse  the  tiO-cycle  wave  shapes 
due  to  bias  controls  with  the  cur¬ 
rent  forms  fed  into  the  electromag¬ 
netic  coils. 

In  making  adjustment  of  the  re- 
ciprocator  to  ^'ive  a  desired  se- 


ipience  of  current  pulses,  it  has 
been  found  convenient  to  connect  a 
lamj)  in  parallel  with  the  winding  of 
each  electromagnet.  The  tlashiiiK 
of  these  lamps  jrives  a  fairly  ac¬ 
curate  indication  of  the  voltajre  var¬ 
iation  applied  to  the  maynet  wind¬ 
ing.  .A  tine-wire  filament  lamp 
should  be  used  to  minimize  (lower 
consumption  and  so  that  the  chanv'e 
in  illumination  ra()idly  follows  the 
change  of  voltaKe  of  the  circuit. 
For  the  arrangement  described,  a 
7t-watt.  120-volt  frosted  lamji  has 
been  found  satisfactory. 
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TV  RECEPTION 
Below  Line  of  Sight 


Sijinals  to  u  re<‘ei>  iii>:  point  2.(K)0  feet  liolow  tin*  line  of  sifilit  art*  mrivod  witli  tlit*  aiti  ol 
an  18-element  antenna  array,  a  eas«'o»le  preamplifier  at  the  antenna  ami  special  <le>ii:n  ol 
i-f  amplifier  staj:es  ami  sweep  eireiiits 


Distance  in  miles 


FIG.  1 — Terrain  between  Louisville  and  Cincinnati.  92  miles  apart 


UNDKR  NORMAL  rONDITIONS,  the 
raiiKe  of  uhf  transmitters  may 
he  extended  by  inereasiny'  the 
height  and  power  of  the  trans¬ 
mitter.  hixperimental  evidenee  also 
shows  that  improving'  the  reeeiviny 
installation  can  add  miles  to  the 
effective  transmitter  ranyo*  .  Since 
the  area  of  coveray'e  is  |)roportional 
to  the  scpiare  of  the  radius,  an  in¬ 
crease  of  a  few  miles  in  the  railius 
will  add  considerable  area. 

In  jreneral.  the  rifeivinjr  antenna 
problem  is  to  liuild  as  much  yain 
into  the  antenna  as  feasible  and  to 
place  it  as  hijrh  as  possil)le.  Both 
Kain  and  height  are  limited  by  prac¬ 
tical  considerations.  The  receiving 
site  here  in  Louisville  is  a  three- 
story  brick  buildinjr  !I2  miles  dis¬ 
tant  from  the  WLWT  transmitter 
on  channel  4  in  I'incinnati,  Ohio. 
The  intervening  terrain  is  shown  in 
Fijr.  1.  The  receiving  location  is 
more  than  2,(tbU  feet  below  the  line 
of  siyht. 

The  multi-element  array  was 
chosen  as  beinjr  most  i)ractical  and 
it  was  decided  to  build  an  18-ele¬ 


ment.  three-bay,  parasitic  array. 
Each  bay  has  (>  elements,  2  collinear 
driveti  elements  placed  horizontally 
with  reflectors  spaced  O.ltl  wave- 
leny'th  and  directors  spaced  0.1 
wavelength.  The  use  of  collineai' 
elements  allows  voltap'e  feed  to  be 
u.sed  and  narrows  the  anjrle  of  re¬ 
sponse  in  the  horizontal  plane.  Volt- 
ajre  feed  is  preferred  since  it  re¬ 
quires  half  the  number  of  connec¬ 
tions  anil  half  the  number  of  feed 
wires  as  current  feed.  The  jihysical 
layout  is  shown  in  h'ijr.  2. 

Antenna  Meosurements 

To  check  the  dimensions  of  the 
antenna,  one  bay  of  O  elements  was 
set  up  in  a  clear  space  and  measure¬ 
ments  of  field  intensity  and  tuniny 
were  made  usiny  a  variable-fre¬ 
quency  oscillator,  a  standiny-wave 
detector,  and  a  field-strenyth  meter. 
The  varialile-freipiency  o.scillator 
used  was  a  simple  yrid-dip  oscil¬ 
lator.  The  statidiny-wave  detector 
was  an  r-f  bridye  comiirisiny  the 
circuit  shown  in  h'iy.  .‘L 

For  the  field-strenyth  meter,  also 
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FIG.  2-  Mechanical  arranqement  ol  i 
bay  ol  the  three  bay  antenna 


shown  in  Fiy.  a  loi.p  aliout  8 
inches  in  diameter  was  mounted  on 
a  1  by  2  about  1.)  feet  loipj.  The 
loop  is  tuned  by  a  -mall  varialile 
capacitor  driveti  by  a  reversible 
motor.  A  1N24  crystal  is  used  for 
the  detector  and  a  liM»-ja  meter  is 
the  indicator. 

To  calibrate  the  bridye  for  stand¬ 
iny-wave  ratios,  several  carbon  re¬ 
sistors  were  chosen  which  are  miil- 
tijiles  of  .■)2  ohms.  The  oscillator 
was  tuned  to  the  frequency  to  be 
used  and  the  bridye  connected  to  it 
with  10  feet  of  lUI  81’  transmission 


72 


November,  1949  —  ELECTRONICS 


line.  The  oiitinit  of  the  hridK’^e  was 
iinterminated  and  couplintr  to  the 
oscillator  Very  li«)sf.  The  eoiipliny' 
was  then  increased  until  the  hridye 
detector  meter  read  full  scale. 

A  length  (if  transmission  line  was 
connected  to  the  output  of  the 
l)ridtre  and  the  transmission  line 
terminated  with  1(10,  150,  200,  and 
250  ohms  respectively.  The  meter 
showed  the  standing  wave  ratios  of 
2,  5,  4  and  5  respectively.  The 
antenna  was  next  set  up  with  the 
remote-operated  field-intensity  loop 
15  feet  away.  It  is  convenient  to 
put  the  control  switch  and  the 
microammeter  dose  to  the  variahle- 
frecpiency  oscillator  sc)  that  retun- 
intr  of  the  oscillator,  field-strenjrth 
meter  and  reading'  of  the  standintr- 


wave  ratio  is  possible  l)y  one  person. 

The  transmission  line  from  the 
output  of  the  ^»tandin^r-wave  de¬ 
tector  is  connected  throujrh  a  (piar- 
ter-wave  matching  section  to  the  an¬ 
tenna.  The  matchinjr  .section  should 
he  adjustable  in  spacing.  By  usiiijr 
this  arrantrement  it  is  possible  to 
match  the  transmission  line  to  the 
antenna  and  adjust  the  elements  of 
the  antenna. 

It  is  also  informative  to  make  a 
freipiency  run  on  the  antenna. 
When  doiny'  this,  it  must  be  remem¬ 
bered  that  if  the  freipiency  is  varied 
over  a  wide  rany'e,  the  standiiiK- 
wave  detector  will  show  several 
minimums.  However,  the  minimum 
at  the  correct  freipiency  is  (piite 
broad  and  is  a  complete  null. 


Since  the  feed  im|iedance  of  the 
complete  array  is  unknown,  this  is 
determined  by  usintr  the  standing- 
wave  detector  and  adju.stintf  the 
(tuarter-wave  .section  for  the  null. 
The  best  match  for  the  array 
described  was  secured  by  s{>acinK 
the  (piarter-wave  section  ^  inch  at 
the  low-impedance  end  and  4  inches 
at  the  hitrh-impedance  end.  This 
unusual  arranjrement  operated  best, 
probably  becau.se  no  bazooka  was 
u.sed  jrointr  from  an  unbalanced  line 
to  a  balanced  antenna. 

Power  Gain 

If,  in  an  array  of  elements,  it  is 
possible  to  determine  from  graphs 
or  tables  the  mutual  resistance  and 
self  resistance  of  all  elements,  the 
power  Ki»in  may  be  easily  obtained. 
To  the  resistance  of  each  element  is 
added  the  resistive  component  of 
the  mutual  impedance  between  all 
other  elements.  This  was  done  for 
each  element  and  then  totaled  to 
obtain  the  resistance  of  the  array. 
For  this  array  the  resistance  is 
1,481.2  ohms.  The  resistance  of  a 
sinKle  element  is  7,3.3  ohms.  As¬ 
sume  a  current  I  in  each  element. 
The  power  field  produced  is  propor¬ 
tional  to  the  .square  of  the  number 
of  elements.  With  18  elements,  the 
field  produced  is  324  times  the  field 
from  one  element. 

The  power  re(iuired  to  produce 


l^-CO  TflNC 


FIG.  3  Schematic  and  actual  circuit  ol  the  standinq  wave  detector,  and  circuit  of  the 
(ield  ttrenqth  meter 
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current  I  is  proportional  to  the  re¬ 
sistance.  So  the  power  re<iuire(i. 
1,481.2,  73.3,  is  20.5  times  as  jrreat 
in  the  array  to  produce  a  field  ,324 
times  as  great.  Power  gain  is 
324/20.5  which  is  15.8,  or  12  dh. 

Booster  Amplifier 

To  make  the  best  u.se  of  the  an¬ 
tenna,  it  is  nec’essary  to  place  an  r-f 
preamplifier  as  close  to  the  antenna 
as  practical.  In  this  installation, 
it  is  located  on  the  roof  of  the  build¬ 
ing  at  the  base  of  the  array.  This 
amplifies  the  signal  fed  to  the  down¬ 
lead  to  the  television  receiver  to 
overcome  the  noi.se  in  the  receiver 
and  also  override  the  noise  picked 
up  on  the  transmission  line.  Since 
the  loss  in  100  feet  of  RG  81',  which 
is  the  transmission  line  u.sed,  is  1.8 
db  at  70  me.  the  signal-to-noise 
ratio  is  improved.  The  .lohnson- 
effect  noise  expressed  in  voltage  is 
/;•  =  4  KTR  (/.  -  /,» 
where  K  is  Boltzmann’s  constant. 
1.37  X  10  ”;  T  is  ab.solute  temper¬ 
ature,  300  degrees;  /,  —  /-  is  the 
bandwidth,  3  x  10";  R  is  resistance. 
52  ohms;  then  K  —  l.O  microvolts. 

This  noise  voltage  and  accom¬ 
panying  signal  are  stepped  up  by 


The  complete  laborafory-type  receiver 
contains  a  ten-inch  picture  tube  and 
voltmeters  for  indicating  the  output  oi 
the  regulated  sweep  power  supply  and 
high  voltage  opplied  to  the  cathode  ray 
tube 


grid  coil  of  the  input  tuln>.  The 
proper  step  iiii  for  best  noise  factor 
is  not  an  impedance  match  but  also 
depends  on  the  noise  generated  by 
the  input  tube.  The  tap  on  the  in¬ 
put  coil  therefore  is  best  ileter- 
mined  by  experiment. 

The  preamplifier  circuit  is  the 
ca.scode.*  This  circuit  gives  excel¬ 
lent  gain  and  stability;  both  factors 
are  desirable  for  a  remote  amplifier. 
The  noise  factor  at  7(1  megacycles  is 
approximately  2  db  better  than 
other  triode  ami)lifiers.  The  sche¬ 
matic  is  shown  in  h'ig.  4. 

Circuit  Adjustment 

In  adjusting  the  ca.scode  ampli¬ 
fier,  the  grid-dip  oscillator  was  used 
to  tune  the  circuits. 

The  input  circuit  resonates  at  !(4 
megacycles  without  the  (j.\K5  in 
place.  With  the  tube  in  the  socket 
and  no  heater  voltage  applied,  the 
circuit  has  a  resonant  freipiency  (d' 
(i'.t  megacycles.  The  band  pass  is 
approximately  5  megacycles  l>road 
at  (ill  megacycles. 

•Measurements  showed  more  than 
15-dl)  gain  over  the  band.  The 
high  stability  of  the  circuit  may  be 
attributed  to  the  fact  that  the  high- 
impedance  input  circuit  is  isolated 
from  the  high-imi)edance  output 
circuit  by  the  two  tubes  and  a  low- 
impedance  common  coupling.  In 
spite  of  this,  the  circuit  can  oscillate 
with  improper  neutralization  of  the 
•(.AK5.  since  it  is  connected  as  a 
triode.  I’roper  adjustment  of  the 


neutralizing  coil  arimiiii  tile  stage 
is  accomplished  by  disconnecting 
one  heater  lead  of  the  6.AK5  and 
tuning  the  coil  slug  for  minimum 
signal.  The  method  is  the  same  as 
that  used  in  neutralizing  triode  r-f 
amplifiers  in  old  receivers. 

I-F  Response 

To  reduce  the  etfect  of  noise 
appearing  on  the  picture  tulie 
and  its  etfect  on  the  synchro¬ 
nization  circuits,  the  i-f  :dign- 
ment  is  unconventional.  The  video 
i-f  chassis  consist'  of  a  sur¬ 
plus  radar  receiver  type  BC  ll(il-.A 
with  the  second  detector  modified 
and  with  amplified  age  added.  The 
five  i-f  stages  are  broadened  by 
shunting  with  7.50()-ohm  resistors 
and  then  stagger  tuned. 

The  response  curve  i<  shown  in 
the  lower  part  of  Fig.  5.  By  placing 
the  video  carrier  on  top  of  the 
t-urve,  the  amplitude  of  the  carrier 
and  adjacent  fre<iuencies  is  in- 
crea.sed  (>  dl).  The  large  detail  of 
the  picture  is  thereby  improved 
while  the  high  freipiencies  as  repre- 
'cnted  by  the  small  det;iil  are  de¬ 
graded.  Note  also  that  the  vertical 
sync  pulses  are  amplified  more  than 
in  the  conventional  system. 

The  front  end  (d'  the  radar  set 
was  removed  and  replaced  with  a 
front  end  constructed  with  a  three- 
gang  Mallory  Imluctuner  using  the 
circuit  of  Fig.  ti.  To  adjust  the 
oscillator  for  the  tuner,  the  shunt¬ 
ing  capacitor  is  adjusted  for  the 
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Chatais  ol  cascode  preamplifier  mounted 
at  base  of  antenna  array 

low  friMjueiU'y  and  tho  end  inductor 
squeezed  until  the  hitrh-fre(iuency 
end  of  the  ran>re  is  correct. 

The  end  inductors  are  placed 
3  inch  ai)art  and  coupled  opposing. 
Capacitor  C,-  is  set  to  half  value 
and  and  C„  are  adjusted  to  cover 


FIG.  4  Complete  circuit  oi  the  coscode 
booster  amplilier  located  at  the  base  ol 
the  antenna  mast.  Other  elements  oi  the 
616  are  grounded 


FIG.  S  Frequeny  response  of  i-i  stages 
with  picture  carrier  placed  on  top  ol 
the  curse 


the  low-frequency  end  of  the  band. 
The  end  inductors  are  adjusted  to 
cover  the  hi>rh-fre(iuency  end  of  the 
band.  The  bandwidth  at  the  low- 
fretiuency  end  is  determined  by  C, 
The  bant! width  at  the  hitrh-fre- 
iiuency  end  is  set  by  adjusting  the 
distance  between  the  end  inductors 
(close  spacing  decreases  the  band¬ 
width). 

The  video  amiilitier  consists  of  a 
t!AC7  and  a  bACT.  An  output  of 
0.1  volt  from  the  video  detector  is 
sufficient  for  complete  modulation 
of  the  kine.scope  grid,  from  black 
to  10  or  12  footlamberts.  A  10- 
inch  General  Electric  picture  tube 
with  aluminized  coating  on  the 
phosphor  was  used. 

The  video  amplifier  includes  a 
noise  limiter  to  reduce  the  ampli¬ 
tude  of  ignition  noise  reaching  the 


intensity  grid  of  the  cathode-ray 
tube.  The  noise  limiter  is  a  series 
diode  which  conducts  as  long  as  the 
plate  is  positive  in  respect  to  the 
cathode.  Howevei-,  with  a  high 
noi.se  pulse  the  cathode  is  driven 
positive  in  respect  to  the  plate, 
thereby  limiting  the  amplitude  of 
the  noise  pulse. 

Sweep  Synchronixation 

Phase  synchronization  is  used  in 
bt)th  horizontal  and  vertical  sweep 
circuits .  The  circuit  of  the  pha.se- 
sensitive  detector  is  shown  in  Fig. 
7.  The  voltage  from  the  sweep  gen¬ 
erator  is  fed  in  the  same  phase  to  a 
plate  and  cathtnle  of  the  detector. 
The  incoming  pulse  is  fed  as  a  nega¬ 
tive  pul.se  to  the  cathinie  and  as  a 
positive  pulse  to  the  plate.  Thus, 
a  shift  in  phase  of  the  incoming 


FIG.  6  -Circuit  of  front  end  added  to  the  radar  receiver  choxsis 


FIG.  7  —Phase-sensitive  detector  and  blocking  oscillotor  circuit  for  vertical  sweep 
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Block  diagram  oi  complete  receiver  from  antenna  to  picture  tube  and  loudspeaker 


pulse  will  increase  the  current 
throuKh  one  tliode  or  the  other,  de- 
pendin^r  ujion  the  direction  of  phase 
displacement. 

The  action  i<  transmitted  as  a 
shift  in  d-c  poteiitiiil  on  the  jrrid  of 
the  followinj.''  tube.  This  tube  acts 
as  an  iimplitier  feediiiK  the  bliK'kinjr 
oscillator  tube.  The  action  on  the 
o.scillator  i.'  to  iid.iust  its  s|)eeil  until 
the  incoming  pul.'e  :ind  the  sweep 
voltage  are  ajrain  bidanced  in  the 
phase-sensitive  detector. 

A  filter  is  ai  r;in>.red  on  the  control 
voltage  so  that  the  oscillator  does 
not  follow  rapid  chanjres.  This 
makes  the  circuit  nurre  impervious 
to  noi.se.  The  sync  circuits  hold  as 
lolly'  as  there  is  a  trace  of  a  picture. 

Most  commercial  models  of  tele¬ 
vision  recei\ers  are  at  present  usiny' 
effective  horizontal  phase  synchro¬ 
nization  but  are  still  usiny'  pulse 
sync  on  the  vertical  sweej)  yener- 
ator.  In  the  presence  of  noise,  this 
adds  to  the  flicker.  A  burst  of  noise 
(K'curriny  at  the  time  of  a  vertical 
pulse  makes  the  picture  jump  ver¬ 
tically.  Since  phase  sync  with  the 
accompanyiny  filter  responds  to  the 
averaye  phase  of  the  incominy 
pul.se,  the  noise  has  little  effect, 
partially  because  the  noise  has  ran¬ 
dom  phase  relationship  and  does  not 
repeat  periodically. 

Another  important  type  of  inter¬ 
ference  is  caused  by  reflection  of 
the  television  siynal  from  planes. 
It  starts  with  a  slow  flutter  of  the 
picture  proyressiny  to  a  very  rapid 
flutter  then  yradually  slowiny  and 
trailiny  off  to  a  normal  siynal.  It  is 
necessary  to  use  amplified  auto¬ 
matic  yain  control  to  effectively 
counter  this  effect  and  to  minimize 
fadiny  siynals.  One  staye  of  ampli- 


FIG.  8-  Circuit  ol  amplified  agc  system. 
The  selenium  rectifier  supplies  bias 


tication  is  used  as  shown  in  Fiy.  8. 

The  blockiny  oscillator  was  se¬ 
lected  for  yeneratiny  both  horizon¬ 
tal  and  vertical  sweep  voltayes  be- 
cau.se  it  is  more  stable  than  the 
multivibrator.  The  very  close  cou- 
pliny  and  small  inductance  of  the 
coil  produces  fast  reyeneration  and 
a  very  sharp  pulse  that  is  easily 
timed  and  synchronized. 

An  electronically  reyulated  power 
supply  was  used  for  the  sweep  cir¬ 
cuits  to  provide  reyulation  in  re¬ 
spect  to  varyiny  line  voltaye  and 
varyiny  load. 

Results 

With  this  installation,  there  have 
been  times  when  WLWT  came  in 
as  well  as  a  local  station.  In  yen- 
eral,  most  reception  still  left  a  lot 
to  be  desired.  However,  any  time 
station  WIAVT  was  on  the  air  they 
could  be  received. 

.Approximately  oO  percent  of  the 
time  the  picture  was  entertaininy. 
On  a  yood  niyht,  the  picture  re¬ 
mained  consistently  yood  throuyh- 
out  the  eveniny.  Occasionally  the 
picture  would  be  yood  duriny  the 
day  and  poor  at  niyht.  More  often 
it  was  the  other  way  around.  Some 
frecpiency-selective  reception  was 
noted;  sometimes  the  sound  was 
better  received,  sometimes  the 
video. 

No  correlation  between  reception 
and  weather  could  be  made. 
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Citizens  Band 
SIGNAL  GENERATOR 


(loiistnu-tiun  details  of  a  si*:iial  soiirre  desijinni  to  facilitate  developinent  work,  on  the 
(!iti/ens  Hand.  The  unit  eoiitaiiis  a  tiinahle  eoiieeiitrie-liiie  resonator  in  a  (’.olpitt>  o>eil- 
lator  eirenit  usin^  a  suhminiatnre  tnhe 


By  WALTER  C.  HOLLIS 


Frustration  in  (ievt*ltii)mental 
an<l  experimental  work  at  the 
Citizens  Hand  fre(iueneies  due  to 
laek  of  a  si>rnal  Kfnerator  cau.sed 
the  eonstruetion  of  the  instrument 
to  he  described. 

The  complete  jrenerator  forms  a 
unit  that  may  be  built  at  a  cost  for 
components  in  the  nei^'hborhood  of 
$100.  It  consists  of  an  oscillator 
which  may  Ite  jrrid  modulated,  a 
calibrated  variable  attenuator  and  a 
regulated  power  supply.  The  cir¬ 
cuit  diagram  is  K'iven  in  Fi^''.  1. 

The  irenerator  contains  a  sub¬ 
miniature  (jK4  tube  in  a  Colpitts 
o.scillator  circuit.  The  tank  circuit 
for  this  oscillator  is  of  the  concen¬ 
tric-line  resonator  type  and  is  tuned 
by  means  of  a  variable  air  capaci¬ 
tor.  The  plate  of  the  OKd  shunt 
feeds  the  hiirh  side  of  the  tank 
circuit. 

A  substantial  |)art  of  the  circuit 
inductance  is  contained  within  the 
tube  and  its  plate  an<l  Krid  lead  in¬ 
ductance.  It  is  therefore  necessary 
to  keeji  the  plate  and  jrrid  lead 
lengths  down  to  '  ;  inch  to  obtain 
an  upper  frequency  limit  of  475 
meiracycles. 

The  cathode  and  filament  are 
supplied  through  two  .self-resonant 
chokes  which  have  been  experimen¬ 
tally  adjusted  for  best  o.scillator 
operation.  The  lead  length  is  not 
critical.  The  oscillator  may  be  ex¬ 
ternally  jrrid  modulated  at  the  ter¬ 
minals  shown.  This  connection 
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Panel  ol  instrument  after  calibration 


The  otcillator  power-supply  unit,  at  riqht,  is  attached  to  the  attenuator  tide  panel 


dered  to  the  main  shield  compart¬ 
ment.  The  {irid  connection  is 
brought  out  to  terminals  on  the 
front  panel  through  an  K-C  filter. 
The  tuning  control  for  the  oscilla¬ 
tor  is  brouKht  out  to  the  tuning  dial 
by  means  of  an  insulated  shaft.  The 
shielding  of  the  signal  srenerator 
is  completeil  by  means  of  a  remova¬ 
ble  shield  cover. 


Frequency  Calibration 

The  transmitter  previously  dc- 
-scribed  was  used  in  ctuijunction 
with  a  communications  receiver 
and  a  1N34  crystal  to  obtain  the 
freipiency  calibration  for  the  sijrnal 
y'enerator.  P'iy'ure  3  illustrates  the 
calibration  method. 

The  output  of  the  transmitter  is 
used  as  Ji  local  o.scillator  for  the 
crystal  mixer  which  beats  the  fre- 
(luency  of  the  sittnal  pentM-ator  down 
to  a  low  frequency  which  may  be 
amplified  and  detected  by  the  re¬ 
ceiver.  The  receiver  is  turn’d  for 
the  strontrest  signal  obtained  from 
the  signal  generator.  The  frequency 
at  which  the  signal  generator  is  os¬ 
cillating  is  ecpial  to  46.5  me  plus  or 
minus  the  frequency  to  which  the 
receiver  is  tuned.  If  the  oscillator  is 
started  with  the  tuning  capacitor 
set  at  full  capacitance  it  will  be  op- 


Power  supply  and  sheet  brass  shield  of  the  oscUlotoi 


arate  shield  can  mounted  within 
the  main  shield  comi)artment.  Fig¬ 
ure  2  illustrates  the  construction  of 
the  o.scillator  ami  shield. 

The  o.scillator  resonator  is  con¬ 
structed  of  machined  brass  parts 
.‘ind  is  of  the  coaxial-line  type.  The 
resonator  is  a  first  model  of  the  out- 
init  resonator  for  the  transmitter 
described  in  the  Xoveml)er  lt<47 
issue  of  Klec'TRonic.s.  .-Xs  in  the 
construction  of  any  signal  gener¬ 
ator.  all  joints  must  be  very  care¬ 
fully  soldered  to  prevent  leakage. 
It  is  realized,  as  has  been  the  basic 
philosoi)hy  throughout  this  develop¬ 
ment,  that  most  exi)erimenters  can 
do  sheet-metal  woi'k  but  few  can  do 
machining;  however  no  great  in¬ 
genuity  is  required  to  make  this 
construction  using  hand  tools  and 
butt-soldered  joints.  In  addition, 
a  little  experimentation,  using 
sheet  metal  resonators  previously 
described  by  the  author,  should 
yield  comparable  residts. 

The  power  sui)ply  is  mounted  on 
a  sheet-brass  i)artition  which  is  sol- 


contains  an  K-f  filler  to  prevent 
r-f  leakage  through  the  modulation 
circuit. 

The  oscillator  is  coupled  through 
a  wall  in  its  resonator  into  a 
wavegui<ie-below-cutofr  attenuator. 
This  is  a  Measurements  Corpora¬ 
tion  model  .M-234  r-f  attenuator. 


(81  6-52  a.E4R- 
,  «NCe  HOLES 
CENTERED  ON 
L,  FLiNOE 


Construction  Details 

The  construction  of  the  signal 
generator  can  be  seen  from  the 
accompanying  i)hotograph.s.  The 
o.scillator  and  iiower  supply  are 
contained  in  a  shielded  sheet-brass 
compartment  directly  attached  to 
the  .M-234  attenuator  chassis.  The 
oscillator  is  assembled  within  a  sep- 
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cratinjr  below  465  me  aiui  as  tuninv^ 
is  aiTomplished  the  freciiieiu-y  will 
iiurease.  This  method  will  supply 
complete  freipieiu-y  calibration  ilata 
tor  markinjr  the  tuning  dial. 

This  same  setup  was  used  to 
check  the  warm-up  time  and  the 
l>late-voltav'e  staliility.  A  check  of 
the  warin-u|)  drift  showed  that  the 
oscillator  was  within  0,5  me  below 
its  final  fretiuency  of  47.‘{  me  within 
one  minute.  Complete  stability  was 
reached  within  five  minutes.  The 
plate-voltape  stability  was  found  to 
be  25  kc  per  volt. 

The  o.scillator  was  modulated  and 
tested  usinjr  the  receiver  previously 
de.scribed  (  Ki.K(’TRONH\s.  March 
ly  iS).  It  was  found  that  little  fre- 
•luency  modulation  was  introduced, 
a.s  evidenced  by  the  decrease  in 
audio  output  a.s  the  signal  level  of 
the  siy'tial  jrenerator  was  increased. 
The  limiters  in  the  receiver  l)ecame 
more  etfective  as  the  sivnal  level 
was  increased,  reducinjr  the  etfect 
of  amplitude  modulation.  However, 
freiptency  modulation  is  undis¬ 
turbed  by  this  etfect.  Therefore  it 
is  believed  that  the  residual  fre¬ 
quency  modulation  of  this  siynal 
venerator  is  (piite  low. 

The  author  appreciates  the  help 
of  .lerry  .Mintner  of  .Measurements 
Corp.  who  conducted  tests  of  the 
final  unit.  .4  considerable  electro¬ 
static  field  was  oltserved  around  the 
tuninv  ilial  and  the  shield  cover 
Joint  and  he  suvvf'^ted  a  lenyth  of 
tul)inv  around  the  insulatetl  tuninv 
shaft,  forminv  a  wavevuiile  atten¬ 
uator;  and  boltinv  of  the  cover 
about  every  half  inch. 


SOFT  SOLDER  JOINTS 


FIG.  2— Mechanical  details  of  oscillator  and  shield 


FIG.  3  -  Setup  of  equipment  for  calibration  of  generator 
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aiR-TiGMT  gas  seal  , 


OPEN-WIRE 


VARIABLE  SxORTiro 


NO  0  «  HE  a.tm  6'  -  ,  , 

CENTER  TO  CENTER  '-S'*. 
SPACiNS  ^ 


r^[^'  8J3C«S 


FIG.  1  -  Overall  line  and  matching 
methods.  Elements  A  through  E  are 
shown  in  detail  in  Fig.  2 


These  "OlES  are  -  6 

SAME  AS  Flange 

ON  H'  COA» 


FIG.  2  -Dimensions  oi  the  parts  used 
for  matching  sections  and  line  attach¬ 
ment 


At  thi.R  .station  we  have  had  a 
, number  of  tran.-smission  line 
problems  that  may  well  be  common 
to  those  faced  by  en^rineers  in  other 
f-m  stations  of  comparable  power. 
A  solution  to  be  described  has  in¬ 
creased  the  calculated  etfective  radi¬ 
ated  power  from  SI  to  SG  kw. 

When  the  station  first  went  on 
the  air  at  the  present  site  in  HM7 
transmitter  power  of  1  kw  was  used 
althouirh  an  increase  to  10  kw 
transmitter  power  was  contem¬ 
plated.  A  li-inch  coaxial  line  was 
purchased  which  was  expected  to 
carry  10  kw.  However,  when  the 
10-kw  riK  was  connected  to  the  line 
there  was  an  arc-over  and  the 
standinjT-wave  ratio  climbed  to  S 
to  1.  This  condition  was  caused  by 
moisture  in  the  line.  The  import¬ 
ance  of  keepin>r  the  line  air  ti^Tht 
and  under  a  small  amount  of  pres¬ 
sure  cannot  be  overemphasized. 
The  line,  which  lasted  only  a  few 
years,  could  have  been  iisi*d  indefi¬ 
nitely  had  not  this  one  little  item 
lK*en  overlooked  and  had  the  line 
been  inspt*cted  once  a  year. 

Costs  and  etliciencies  were  cal¬ 
culated  and  it  was  decided  to  install 
a  two-wire  line.  The  efficiency  for 
1  .'-inch  coax  on  the  240-foot  run 
reiiuired  was  88  iiercent,  for  .‘li-in.. 
02. .5  percent.  For  two-wire  line,  the 
efficiency  calculated  to  better  than 
08  percent.  Because  of  previous 
experience  with  1  :-in.  and  its  effi¬ 
ciency  the  choice  lay  betwt'en  :{i-in. 
and  two-wire  line.  The  cost  of 
two-wire  line  was  estimated  to  be 
$1,000  which  was  much  lower  than 
the  :?l-in. 

The  construction  of  the  two-wire 
line  called  for  several  approxima¬ 
tions.  for  while  text  books  irive 
formulas  for  calculatinyT  ipiarter 
wavelenfrths,  specific  information 
on  corrc'ctit)!!  for  different  spacinjrs, 
one-line  size,  and  so  on  couldn’t  be 
found. 

Number  0  wire  spaced  six  inches 
was  used  for  the  line.  By  formula. 
/  -  27G  loK  b  a  so  that  for  this 
case,  X  ^  422  ohms.  The  10-kw 
transmitter  and  4-bay  antenna  had 


outinit  and  input  respeitively  of 
.71. ,5  ohms  unbalanced  to  jrround. 
The  problem  was  to  match  the 
balanced  two-wire  line  of  4.’12  ohms 
to  the  .71. .7-ohm  unbalanced  line. 
This  was  done  by  usinjr  a  bazooka 
which  is  essentially  a  1-to-l  trans¬ 
former,  for  taking  care  of  the  bal- 
iinced-to-unbalanced  to  vTCiund  con¬ 
dition  and  ;i  t|uarter-wavelenyTth 
coaxiiil  matchinjr  .section  as  an  im¬ 
pedance  matchiiiK  device. 

The  necessary  Z  for  the  (piarter- 
wave  length  transformer  is  the  jreo- 
metric  m(‘an  between  the  Z  of  the 
two-wire  line  and  the  coax;  Z 
iZ.  Z,)'-  —  140  ohms.  By  usinyT 
:’>i-in.  coiix  :ind  a  t-in.  bronze  weld- 
injr  rod  for  a  center  conductor,  the 
matchintr  section  was  taken  care  of 
I  Z  =  128  lo^T  h  II  which  in  this  ciise 
(rives  140  ohms  » . 

Since  the  transmitter  is  oidy  20 
fE*et  from  the  tower,  it  was  decided 
to  mount  ;i  bazooka  at  both  the  top 
and  the  bottom  instead  of  havinyr  a 
horizontal  run.  P'or  runtiinc  the 
two-wire  line  up  the  tower,  braces 
were  made  at  the  top  anil  the  bot¬ 
tom  viiriable  from  2.7  to  20  inches 
from  the  tower  (our  freiiuency  is 
101.2  me).  The  wire  is  threaded  at 
the  top  and  two  holes  of  0.27-111. 
diameter  drilled  in  the  top  and  bot¬ 
tom  brace. 

At  the  toi),  where  the  wire  is 
threaded,  four  nuts  are  used.  One 
is  used  at  the  underside  of  the  top 
brace  to  hold  a  copper  bar  snuyT 
ayTainst  the  brace.  Three  nuts  are 
used  on  top  of  the  brace  to  y'ive  less 
chance  of  striiipinyT  the  threads  on 
the  wire  and  lettinyT  it  fall.  At  the 
bottom,  after  passiny'  throuyTh  the 
G-inch-spaced  holes  on  the  brace,  a 
200-i)ound  concrete  weiy'ht  is  placed 
on  each  wire  to  keej)  it  taut. 

To  maintain  the  wire.'  the  proper 
distance  from  the  towers,  and  to 
prevent  their  swayinyT,  ipiarter- 
wave  shorted  standoff  insulators 
are  used  at  staK(Tered  distances 
averay'injr  20  feet.  If  each  insula¬ 
tor  is  separatt'd  by  exactly  the  .same 
distance  a  mechanical  resonance 
may  be  .set  up  during  a  bad  wind- 
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LINE  for  F-M 


Kelativelx  iiu*\|»ni>ive  l2  K)-t\)ot  untuned  line  feeds  etuninereiul  lO-kw  transmitter  output 
to  lii«;)i-^ain  antenna.  Iiistailatimi  is  more  ellieient  than  eoaxiai  lines  of  eomparalde  power 
handling  eapaltilities  and  is  suhstantiallv  unaffeeted  hv  the  weather 


storm  causiriK  the  wire  to  vibrate. 
When  these  standoffs  are  e.xactly 
i|uarter-wave  at  the  operating  fre- 
(|ency  they  ha%’e  a  hi^'h  impedance 
which  is  a  pure  resistance. 

Half-inch  bronze  round  stock  was 
used,  and  for  our  fretpiency  they 
were  made  .'{0  in.  lonjr,  of  which  8 
in.  was  threaded.  Then  by  drilling' 
two  half-inch  holes  (!  inches  apart 
in  a  horizontal  crosspiece  of  the 
tower,  and  by  usinjr  two  nuts,  one 
on  each  side  of  the  tower  crosspiece, 
we  had  a  variable  ipiarter-wave 
standoff  insulator.  On  the  tower 
facinjr  the  line  a  cojjper  strap,  8 
inches  lonjr  by  It  in.  wide  with 
holes  drilled  identical  to  those  in 
the  tower,  is  placed.  This  jrives  a 
jrood  low  resistance  short  raising 
the  (i  and  the  effective  impedance 
and  providinjr  a  low-loss  standoff. 
These  were  tuned  with  the  swr 
meter  in  the  transmitter.  They  can 
be  calculated,  however. 

.4  perfect  short  would  have  to  be 
18  in.  in  diameter  but  the  cross¬ 
pieces  of  the  tower  don’t  even  ap- 
lu’oach  this  tijrure.  If  the  short  is 
the  same  size  as  the  material  in 
the  standoff  then  the  six  inches  of 
the  short  has  to  be  taken  into  con¬ 
sideration  in  the  length  of  the 
standotf.  With  a  perfect  short,  the 
standtiff  will  be  a  quarter  wave¬ 
length  from  the  tower.  When  it 
was  assumed  that  the  crosspieces 
were  a  i)erfect  short,  this  turned  out 
to  be  true  within  the  limits  of  ex¬ 
perimental  error.  We  used  a  veliK’- 
ity  constant  of  and  the  formula 
for  a  ipiarter  wavelength  in  inches 
pi  veil  by  2,050  x:  I' 

When  connected  accordinp  to 
calculations,  this  line  had  an  swr 
of  1.8  to  1.  The  chanpe  was  made 
from  the  old  liJ-in.  coax  to  the  two- 
wire  line  with  no  loss  of  time  on  the 
air.  None  of  the  different  units 
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was  critical.  With  additional  tun- 
inp  the  swr  was  broiipht  down  to 
1.4  to  I. 

Constructing  the  Bozookos 

For  best  results  the  diameter  of 
*he  bazooka  should  be  two  to  three 
times  the  diameter  of  the  coax.  We 

u. sed  a  diameter  of  nine  inches.  A 
bazooka  isn't  at  all  critical  as  to 
lenpth;  if  desipned  for  100  me  it 
will  work  satisfactorily  over  the  f-m 
band,  h’or  best  results  and  lowest 
swr  it  should  be  ailjusted  to  exact 
freipiency.  Flat  copper  sheet  1  in. 
thick  and  20  in.  wide  was  rolled  and 
silver  soldered  for  a  diameter  of  9 
in. 

Fipure  1  (.section  l)i  and  Fip.  21) 
show  the  construction  of  the  ba¬ 
zooka  short-circuit.  The  distance 
from  the  bottom  of  the  bazooka  to 
the  connector  (Fip.  1  and  2K I 
shouldn't  be  over  two  or  three 
inches.  The  lenpth  of  the  bazooka 
from  the  short  is  calculated  in 
inches  by  the  formula  2,950  x 
0.9(5  /„  . 

The  149-ohm  impedance  trans¬ 
former  was  constructed  as  follows. 
.■\  four-foot  lenpth  of  :H-in.  coax 
(outer  conductor)  was  u.sed  which 

al. so  is  part  of  the  bazooka.  A 

lenpth  of  center  conductor  e(pial  to 
(2,950  X  0.90  /„.  )  5  inches  was 

cut  and  the  reducer  in  Fip.  1  and 
2B  inserted.  To  this  is  added  the 
i-in.  weldinp  rod  with  the  adapter 
reducer  shown  in  Fip.  1  and  2C. 

The  1-in.  weldinp  rod  should  be 
silver  soldered  to  the  No.  0  line 
with  the  adapter  (  Fip.  2C)  before 


startinp  any  of  the  transformer 
construction.  The  connector  shown 
in  Fip.  1  and  2E  is  used  to  maintain 
the  6-in.  line  spacinp.  The  two  No. 
0  wires,  one  from  the  connector  in 
Fip.  2E  and  one  from  the  adai)ter 
in  Fip.  2C  are  connected  to  the  two- 
wire  line  with  the  connectors  shown 
in  Fip.  2 A 

It  is  important  to  keep  the  leads 
from  the  baz(K)ka  to  the  two-wire 
tine  the  same  lenpth  and  spaced  6 
inches.  The  No.  0  wire  leadinp 
from  the  connector  (Fip.  2F)  is 
threaded  and  a  nut  placed  on  each 
side  of  the  connector. 

The  matchinp  section  is  sup¬ 
ported  by  the  use  of  a  ct>mmercially 
available  pas  .seal.  Such  a  unit  is 
penerally  placed  between  two 
lenpths  of  coaxial  line  at  the  output 
of  a  transmitter.  By  this  means, 
pressure  is  maintained  up  the  ex¬ 
terior  line  even  thouph  in  the  trans¬ 
mitter  buildinp  it  isn't  kept  air 
tipht.  Besides  holdinp  up  the  im- 
pedance-matchinp  transformer  this 
unit  also  makes  it  possible  to  pres¬ 
surize  the  antenna.  On  the  tlanpe 
in  the  pas  seal  u.sed  for  joininp  the 
center  conductors,  a  hole  is  tapped 
and  a  small  set  screw  is  placed 
throuph  the  center  conductor  of  the 
coax  into  this  tapped  hole.  The 
same  method  is  employed  with  the 
center  conductor  an<I  the  reducer  in 
Fip.  2B.  The  matchinp  section  is 
supported  by  tiphteninp  the  set 
.screw  on  the  1-in.  conductor. 

Luckily,  after  the  installation,  we 
had  a  bad  storm  with  plenty  of  rain, 
hail  and  a  5()-mph  wind.  The  swr 
did  not  vary  at  all.  This  particular 
transmitter  kicks  off  automatically 
with  an  increase  in  swr  or  a  short 
in  the  line.  Durinp  the  storm,  the 
adjustment  was  set  for  closer  toler¬ 
ance  than  for  normal  operation  and 
the  transmitter  didn’t  kick  off  once. 
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Automatic  Control 


By  RALPH  V.  COLES 


Di  KiNi;  THK  FKorE.'^siNG  of  tex¬ 
tiles  it  is  often  necessary  alter¬ 
nately  to  wet  and  dry  the  fabric 
as  it  proceeds  continuously  between 
operations.  Until  recently  there  has 
been  no  accurate  way  to  measure 
moisture  content  of  cloth  as  it 
passes  from  the  dryin>r  machine, 
so  the  tendency  in  the  industry  is 
to  dry  the  fabric  far  beyond  its 
normal  moisture  content  to  ensure 
at  least  adeiiuate  dryiny.  The  mois¬ 
ture  content  actually  desired  in 
fabrics  varies  from  2  percent  in 
nylon  to  14  percent  in  wixil. 


Before  autoiruitic  moisture-control  unit  was  developed,  an  operator  had  to  keep  a 
pointer  within  desired  moisture  limits 


Moisture  Detection 

Several  years  a>ro  an  instru¬ 
ment  called  the  Drimeter  was  intro¬ 
duced  in  Knylish  textile  mills,  and 
later  in  paper  mills.  It  was  capitble 
of  measurin^^  the  moisture  content 
of  a  movinjr  strip  of  fabric,  but  the 
retidinfr  of  the  meter  h;id  to  be  in¬ 
terpreted  and  the  proper  correction 
to  dryer  speed  h:id  to  be  made  by 
hand  in  a  sepjirate  operation.  The 
control  unit  described  in  this  article 
uses  the  above-mentioned  unit  ;is  a 
measurinjr  instrument  and  provides 
fully  automatic  control  of  moisture. 
It  takes  complete  charjre  of  the 
dryiny  machine,  replaciny  the 
judyment  of  the  oi)erator.  The 
etpiipment  makes  corrections  pro¬ 
portional  to  error  in  moisture  con¬ 
tent  at  time  intervals  inversely 
l»roportional  to  machine  speed  and 
inteyrates  moisture  content  over  a 
period  of  2  or  .t  .seconds,  or  ionyer 
if  necessary,  before  initiatiny  a 
correction.  It  becomes  ((uiescent  .is 
soon  as  there  is  no  fabric  between 
the  electrodes  of  the  measuriny 
element  or  if  the  machine  sto]is, 
I-’ollowiny  a  stoppaye,  it  will  deliver 
all  over-dried  material  from  the 
machine  before  it  initiiites  correc¬ 


tions  in  machine  speed. 


It  is  well  known  that  a  variation 


Typical  setup  for  automatic  control  of  the  moisture  content  of  a  fabric.  The  large 
cabinet  contains  the  control  unit  which  effectively  reeds  the  moisture  content 
meter  Umall  cabinet)  and  automatically  applies  appropriate  correction  to  dryer 
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of  Moisture 


Ki»*rtionir  eijiiipiiKMit  makes  corrections  proportional  to  error  in  moisture  <’ontent  as 
material  passes  through  measurin':  element.  This  type  of  control  is  especially  applieahle 

to  the  textile  anil  paper  industries 


ill  ihf  nioistiiff  iiinteiit  of  a  hyjrro- 
seopic  material  is  accompanied  by 
a  chanye  in  its  electrical  properties. 
This  variation  provides  a  basis  for 
continuous  moisture  estimation, 
either  by  measuriiiK  the  change  in 
electrical  re.sistance  or  by  measur¬ 
ing  the  dielectric  constant. 

Instruments  in  the  textile  and 
paper  industries  which  are  designed 
to  measure  the  variation  in  elec¬ 
trical  resistance  of  the  material  are 
limited  by  the  need  to  establish  and 
maintain  electrical  contact  with  a 
rajiidly  moving  fabric  or  paper, 
chanye  in  resistance  due  to  differ¬ 
ent  ilyes  and  filling  materials  and 
variations  in  the  acidity  or  alkalin¬ 
ity  of  the  processing  liijuids.  On  the 
other  hand,  an  instrument  which 
measures  variation  in  dielectric  con¬ 
stant  may  have  to  deal  with  a  very 
small  mass,  even  a  single  thread, 
and  must  be  capable  of  measuring 
the  small  increment  in  electrical 
capacitance  with  accuracy  and  sta¬ 
bility. 

The  1  trimeter  operates  on  the 
latter  principle,  and  tests  in  textile 
mills  show  that  it  is  accurate  within 
plus  or  minus  one  percent.  The 
instrument  consists  of  an  electronic 
hygrometer  which  indicates  the 
moisture  content  of  the  yarn  or 
faliric  instantaneously  and  continu¬ 
ously  on  the  panel,  and  a  cai>acitor 
consisting  of  a  mounting  arm  and 
two  plates  b*-tween  which  the  yarn 
or  fabric  passes.  The  capacitor  and 
the  hygrometer  are  connected  by 
two  r-f  coaxial  cable.--  which  may  lie 
up  to  .‘50  feet  in  length. 

Automatic  Control  Requirements 

The  problem  of  automatic  control 
of  drying  ecpiipment  is  complicated 
by  the  delays  which  are  inevitable 
between  a  correction  in  machine 
speed  and  a  change  in  moisture  con¬ 
tent.  If  a  corrtvtion  is  continued 


until  the  moisture  content  reaches 
the  desired  level,  the  result  would 
normally  be  over-correction,  result¬ 
ing  in  hunting. 

Corrections  cannot  be  spaced  ac¬ 
cording  to  a  fi.xed  time,  since  the 
speed  of  a  textile  drying’  machine 
may  vary  in  the  ratio  of  G  to  1  or 
greater.  Hence,  corrections  based 
on  a  fixed  time  interval  may  be  too 
frequent,  causing  hunting:  while 
corrections  made  too  infrequently 
cause  reduction  in  machine  effici¬ 
ency.  Therefore  intervals  between 
corrections  must  change  according 
to  the  speed  with  which  the  ma¬ 
chine  is  running. 

The  mechanism  which  provides 
the  timing  of  the  intervals  must  be 
initiated  by  an  error  in  moisture 
content.  If  it  is  merely  timed  at 
tixed  intervals,  a  considerable  quan¬ 
tity  of  wet  or  dry  material  can  be 
delivered  from  the  dryer  if  a  cor¬ 
recting  period  has  just  passed. 
•Also,  the  control  must  ignore  mo¬ 
mentary  wet  patches.  In  other 
words,  the  device  should  integrate 
over  a  period  of  2  or  3  .seconds. 

If  the  drying  machine  stops  for 
some  reason,  a  consideralile  length 


of  material  may  be  over-dried,  and 
the  control  mechanism  must  not 
initiate  corrective  measures  until 
after  the  over-dried  fabric  has 
passed  from  the  drying  machine. 

The  control  should  make  correc¬ 
tions  in  proportion  to  the  extent  of 
the  deviation  from  the  desired 
moisture  content,  and  should  be¬ 
come  inoperative  when  the  machine 
is  stopped,  or  when  there  is  no 
material  between  the  electrodes  of 
the  measuring  element. 

-A  block  diagram  showing  a  com¬ 
plete  automatic  dryingH’ontrol  set¬ 
up  is  shown  in  Fig.  1.  The  wet 
fabric  or  paper  enters  the  drying 
machine  from  the  left,  and  as  it 
emerges  it  passes  through  the  meas¬ 
uring  electrodes  and  onto  a  reel  or 
some  subsequent  process.  The 
tachometer  alternator  signal  and 
the  signal  from  the  moisture-meas¬ 
uring  unit  are  combined  in  the  auto¬ 
matic  control  unit  which  is  to  be 
described.  The  automatic  control 
unit  relays  control  a  small  reversing 
motor  which  is  connected  to  the 
drying-machine  speed  control. 

In  the  application  of  automatic 
control  to  paper  machines,  simpli- 


FIG.  1 — Block  dioqram  of  automatic-control  setup.  The  unit  has  two  inputs;  the 
signal  from  the  moisture-measuring  element,  and  a  signal  from  the  tachometer 
alternator  which  is  proportional  to  drying-machine  speed 
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fication  is  in  order  as  it  is  possible 
to  employ  some  dejrree  of  predic¬ 
tion  in  order  to  maintain  constancy 

output.  This  is  not  possible  in 
the  textile  industry  due  to  the 
nature  of  the  machines.  P'or  ex¬ 
ample,  by  monitorinjr  the  moisture 
content  at  more  than  one  point  on 
the  drying  machine,  and  controllintr 
the  temperature  at  different  sec¬ 
tions  of  the  machine,  closer  control 
will  probably  be  obtained  than  by 
limiting  monitorinK  and  controllinjr 
only  to  the  output.  The  control  may 
not  require  such  a  loiiK  period  of 
inteKration  before  initiating:  a  cor¬ 
rection.  It  may  also  be  possible  to 
eliminate  the  proportional  feature 
and  the  varying  interval  between 
corrections. 

In  the  application  of  automatic 
control  to  paper  makin^r  machines, 
speed  control  cannot  be  employed 
and  control  of  pre-extraction,  tem¬ 
perature  or  .squeeze  roll  pressure 
must  be  adopted. 

'  Circuit  Details 

To  operate  the  automatic  control 
unit,  two  variables  are  fed  to  the 
instrument:  (1)  a  voltajre  which 
varies  in  proportion  to  moisture 
content,  and  (2)  a  voltajre  propor¬ 
tional  to  machine  speed,  derived 
from  a  small  alternator  driven  by  a 
moving  shaft  of  the  dryinjr  ma¬ 
chine. 

The  output  voltajre  of  the  I)ri- 


meter  is  an  alternating  voltage  with 
a  frequency  of  approximately  5(I0 
cps,  which  varies  in  amplitude  with 
the  moisture  content  of  the  material 
beinjf  fed  through  the  electiaales. 
As  shown  in  the  automatic  control 
unit  circuit  diagram  in  h'i>f.  2, 
the  variable  a-c  voltatre  is  applied 
across  a  potential  divider  which  pro¬ 
vides  a  means  for  adjustinjr  the 
voltajre  input  of  1'  to  a  stand¬ 
ard  amplitude,  selected  by  the 
MOlsn^Ri':  LKVEL  control  knob  on  the 
front  panel  of  the  instrument.  The 
two  5(1, 000-ohm  variable  resistors  in 
the  divider  provide  a  means  whereby 
the  moisture  .scale  may  be  expanded 
or  contracted  to  a^fee  with  the  in¬ 
strument  calibration. 

Tube  r  is  an  amplifier  in  the 
anode  circuit  of  which  is  connected 
an  output  transformer  provided 
with  three  separate  .secondary 
windinjfs.  The  first  windinjr  is  in 
series  with  the  cathode  circuit  of 
the  tube,  and  provides  nejrative 
feedback  to  stabilize  the  stajre  y'ain. 
The  second  windiiiK  is  center- 
tai)ped  and  provides  two  ecpial  but 
antiphase  voltatres  at  the  suppres¬ 
sor  jrrids  of  tubes  I’j  and  I’,.  The 
2-me>rohm  .suppressor-jrrid  resistors 
prevent  Krid-current  dampinir  of 
the  voltage  source  durinjr  positive 
half  cycles.  The  third  windinjr  pro¬ 
vides  a  voltay'e  at  relatively  low 
impedance  to  the  bolometer  bridy'e 
network. 


The  out-(d'-balance  voltajre  trom 
the  brid^re  is  fed  via  a  resistance- 
capacitance  phase-i-orrection  circuit 
to  the  trrid  of  V  ,  which  tojrether 
with  provides  a  two-stajte  volt- 
ajre  amplifier  of  conventional  de¬ 
sign.  Negative  feedback  is  pro¬ 
vided  from  the  plate  of  I',  to  the 
cathode  of  T.  The  output  from 
this  amplifier  is  used  for  two  pur¬ 
poses:  (1)  It  is  fed  to  the  diode 
to  provide  a  voltajre  across  the 
diode  load  proportional  to  the  out- 
of-balance  voltay'e  of  the  bolometer 
bridjre  (error  in  moisture  content!. 
(2i  The  output  from  the  amplifier 
is  also  taken  from  the  slider  of  a 
potentiometer  throujrh  a  trans¬ 
former  to  the  control  vrrids  of 
and  r,.  The  amplitude  of  the  a-c 
component  at  these  jrrids  is  adjust¬ 
able  by  the  potentiometer  in  the 
plate  circuit  of  the  amplifier,  which 
provides  the  tolerance  control  of 
the  instrument.  The  d-c  bias  of 
r  and  r,  is  adjustable  by  the 
potentiometer  in  their  common 
cathode  return. 

Operation 

If  the  output  of  the  textile  dry- 
inyr  machine  is  at  the  required  mois¬ 
ture-content  level,  a  volta^'e  will  b*‘ 
present  at  the  input  terminals  of 
the  circuit  which  bears  an  ampli¬ 
tude  relationshii)  to  this  moisture 
content.  The  moisture  level  dial  is 
adjusted  to  irrovide  an  input  volt- 
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FIG.  2  Schematic  oi  automatic -control  unit  lor  moitture  control.  Where  available.  American  equivalenti  have  been  substituted 

lor  British  tube  types  in  the  diagram 
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Adiustments  for  ditierent  types  oi  material  are  accessible  through  a  removable 
section  on  the  Iront  panel  of  the  automatic  control  cabinet 


a>rf  on  the  >rri(i  to  V,  of  such  ampli¬ 
tude  that  the  bolometer  bridjre  is 
balanced.  As  this  type  of  bridjre 
will  only  balance  at  one  amplitude 
of  input  voltay'e,  there  is  no  out-of- 
balance  current  pre.sent  at  the 
bridge.  The  input  voltayre  to  ampli¬ 
fier  r  and  r  is  zero,  and  there  is 
no  a-c  component  pre.sent  at  the  con¬ 
trol  jrrids  of  T  and  I’,.  The  bias 
on  both  supiiressor  and  control 
jrrids  of  I'  and  1’.  is  adjusted  .so 
that  they  are  not  conductinjr.  and 
Hh'  and  RK  are  de-enertrized. 

With  a  chanjre  in  moisture  con¬ 
tent,  the  amplitude  of  the  input 
voltajre  will  unbalance  the  bolom¬ 
eter  brid^'e.  and  an  a-c  voltage  will 
api>ear  at  the  ^rids  <d'  T  and  I',. 
The  phase  relationship  of  this  volt- 
atre  to  the  voltay'e  already  in  exist¬ 
ence  at  the  suppressor  tri’ids  will 
depend  on  which  way  the  bolometer 
brid^'e  is  out  of  balance.  Hither 
r  or  I’,  will  become  conductive  ac¬ 
cording  to  which  tube  has  its  two 
jrrids  in  pha.se.  If  the  material  is 
too  damp,  rela.v  RE',  will  be  ener¬ 
gized;  if  too  dry,  RE',  will  be  ener¬ 
gized,  and  a  voltage  will  be  i)resent 
across  r,.,  having  an  amplitude  pro¬ 
portional  to  the  out-of-balance  volt- 
a>re  of  the  bridge,  or  the  error  in 
moisture  content. 

The  ojieration  of  RE,  or  RE  will 
determine  which  way  the  correct- 
injr  motf)r  will  run;  however,  the 
motor  will  not  yet  start  as  RE,  is 
still  enerv'ized.  Relays  RE  or  RE, 
will  also  chan^'e  the  jrreen  lipht  on 
the  front  panel  for  the  appropriate 
wet  or  dry  red  li(,'ht.  The  enerjfized 
relay  <RE  or  RE,)  will  be  hn-ked  in 
when  RE  is  de-ener^.'ized.  Finally, 
when  either  relay  RE  or  RE,  is 
enertrized  C  will  start  to  charjre 
throuKh  R  . 

If  the  moisture  content  has  in¬ 
creased  and  the  wet  relay  RE,  oper¬ 
ates,  a  portion  of  the  potential 
across  the  voltaKe-divider  network 
containing  R  will  be  short-cir¬ 
cuited,  thus  lowering  the  voltajre  at 
the  slider  of  R  . 

An  a-c  voltage,  proportional  to 
machine  speed,  is  fed  to  trans¬ 
former  T.  Taps  on  this  trans¬ 
former  provide  a  means  by  which 
the  amplitude  of  the  input  volta^re 
to  the  circuit  can  be  adjusted  in  the 
initial  timing'  of  the  equipment. 
The  voltajre  is  stepped  up  by  the 
transformer  and  rectified  by  1',.,; 


thus  across  C_  there  exists  a  d-c 
voltajre  which  is  positive  relative  to 
Ki’ound,  and  proportional  to  ma¬ 
chine  speed. 

This  voltatre  is  connected  to  C,  by 
a  hijrh  resistance  R,^  thus  across 
there  also  exists  a  voltajre  propor¬ 
tional  machine  speed.  This  voltajre 
is  made  available  to  C,  throuKh 
another  hijrh  resistance,  and  a  con¬ 
tact  on  RE,.  The  diode  V.,  dis¬ 
charges  C,  if  the  machine  is 
stoppe<i. 

Tubes  r,  and  V  and  their  asso¬ 
ciated  components  form  a  cathode- 
coupled  (piie.scent  asymmetrical 
midtivibrator  of  unconventional  de- 
sijrn.  The  [date  current  of  the 
triode  V,.  with  a  comparatively  low 
resistance  in  its  plate  circuit,  is 
many  times  jrreater  than  the  plate 
current  of  the  pentode  F:  with  its 
hijrh-resistance  plate  load;  thus,  the 
potential  across  their  common 
cathode  resistor,  which  determines 
the  cathode  potential  of  both  tubes, 
is  determined  by  the  plate  current 
of  I'.,.  In  the  quiescent  state,  the 
.screen  of  F  is  Krounded.  and  the 
tube  is  nonconductive;  F,  is  con¬ 
ductive,  and  RE,  energized. 

A  60-cycle  voltage  is  taken  from 
the  hiph-voltaKe  .secondary  of  the 
power  transformer  and  reduced  in 
amplitude  by  the  potential  divider 
containinK  R  .  This  voltage  is  recti¬ 


fied  by  a  metal  oxide  rectifier  and 
appears  as  d-c  voltage  across  R . 
The  circuit  is  arranjred  .so  that  the 
bottom  end  of  R,  is  negative  rela¬ 
tive  to  ground. 

It  has  already  been  shown  that 
across  F,.,  there  appears  a  voltajte 
proportional  to  the  error  in  mois¬ 
ture  content,  and  this  voltage  is  ar¬ 
ranged  to  oppo.se  the  voltajre  across 
R..  Thus,  between  the  cathode  of 
F,.,  and  jrround,  there  exists  a  nega¬ 
tive  voltatre  which  is  reduced  in 
proportion  to  the  error  in  moisture 
content. 

Circuit  Details 

When  there  is  a  discrepancy  in 
moisture  content,  RE,  or  RE,  oper¬ 
ates,  and  C,  starts  to  chartre 
throutrh  R  .  Nothintr  will  hapt)en 
until  the  screen  potential  of  F,  has 
risen  to  the  level  at  which  the  tube 
can  operate.  The  period  of  this 
delay  is  adjustable  by  R,  and  allows 
momentary  wet  patches  in  the  fab¬ 
ric  to  pass  without  correctinK  ma¬ 
chine  speed.  If,  durinjr  this  2  or  3 
.second  interval,  relays  RE,  or  RE, 
have  returned  to  their  normal  posi¬ 
tion.  r  will  be  di.scharjred  and  noth¬ 
intr  will  happen. 

If  the  di.screpancy  has  lasted 
loiiKer  than  the  time  delay  C,R..,  F; 
will  start  to  conduct.  The  plate 
voltage  of  F:  will  fall,  reducintr  the 
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grid  voltage  of  V',.  Thus  the  plate 
current  of  V',  will  fall,  and  the 
cathode  voltage  of  r,  will  fall  in 
relation  to  its  grid.  This  process 
further  increa.ses  the  plate  current 
of  1’:,  and  the  whole  action  becomes 
regenerative  until  V,  is  bia.sed  be¬ 
yond  cutoff,  and  V,  is  fully  conduc¬ 
tive.  Relay  /I’A’j  is  deenergized. 

The  operation  of  RE^  starts  the 
correction  motor.  It  al.so  switches 
the  grid  of  T,  and  IcK'ks  the  position 
of  the  other  relays  while  the  motor 
is  rutming.  It  also  lights  a  lamp  on 
the  front  panel  of  the  instrument. 
The  motor  will  now  continue  to  run 
until  r.  can  again  conduct. 

Prior  to  operation  of  RE„  C\  held 
a  positive  charge  of  approximately 
25  volts.  This  charge  was  obtained 
from  (\  through  R,.  and  limited  to 
the  stated  value  by  the  cathode  po¬ 
tential  of  r .  When  RE,  operates, 
V,  is  cut  off,  and  the  cathode  poten¬ 
tial  is  reduced  to  very  nearly  zero. 
.4t  the  same  time,  the  potential  of 
the  grid  of  1',  is  also  reduced  to 
nearly  zero  by  the  di.scharge  of 
through  the  tube.  The  circuit  there¬ 
fore  remains  in  this  state  until  the 
grid  of  r,  is  biased  beyond  cutoff. 

The  time  constant  of  the  r-c  net¬ 
work  in  the  grid  circuit  of  i> 
much  longer  than  the  recjuired  oper¬ 
ation  time  of  the  circuit,  and  the 
grid  potential  of  T,  can  be  dismissed 
from  consideration.  The  grid  of  V- 
was  transferred  by  RE,  to  a  stepped 
variable  resistance  which  is  con¬ 
nected  to  the  cathode  of  1’,/,.  A 
voltage  is  present  at  this  point 
which  varie.s  inversely  to  the  error 
in  moisture  content,  being  of 
greater  amplitude  on  dry  errors 
than  on  wet  errors.  The  degree  of 
difference  in  amplitude  is  adjusted 
by  R,,  which  provides  greater  cor¬ 
rection  on  wet  errors  than  on  dry 
errors.  Capacitor  C.  will  start  to 
charge  in  a  negative  direction,  and 
the  grid  potential  of  V’,  will  arrive 
in  due  course  at  the  cutoff  point. 
This  time  of  charge  will  be  inverse 
to  the  applied  voltage  and  i)ro))or- 
tional  to  the  error  in  moisture  con¬ 
tent,  and  it  will  differ  between  dry 
and  wet  errors.  If  a  large  correc¬ 
tion  in  moisture  content  initiated 
by  a  large  error  should  disappear 
while  the  correction  is  being  made, 
the  motor  will  stop  quickly  due  to 
the  disappearance  of  the  voltage 
across  r  causing  the  full  voltage 


across  A’,  to  be  applied  to  the  r-c 
network  feeding  the  grid  of  1’;. 

.As  soon  as  the  grid  potential  of 
I  t  arrives  at  a  value  where  I’t  starts 
to  cut  off,  the  plate  voltage  ri.ses. 
the  grid  voltage  of  I'o  ri.ses 
and  V,  starts  to  conduct.  The 
cathode  voltage  of  both  tubes  rises, 
further  reducing  the  plate  current 
of  I'r.  The  whole  action  is  again 
regenerative  until  1',  is  completely 
cut  off,  r«  completely  conductive 
and  RE,  energized.  By  this  action, 
the  motor  ceases  to  correct,  the 
lamp  on  the  front  iianel  is  extin¬ 
guished,  the  interlock  is  removeil 
from  RE  or  RE_,  and  the  grid  of 
r,  and  is  returned  to  R..  The 
circuit  remains  in  this  condition 
until  the  grid  of  I',  is  lifted  from  a 
few  volts  negative  to  gi-ound  to  a 


Moisturesensinq  electrodes.  Capaci- 
tonce  between  circular  plates  varies 
with  amount  ol  moisture  in  labric 


potential  approaching  the  cathode 
which  is  now  at  some  2-5  volts  posi¬ 
tive  to  ground. 

Capacitor  (\  first  loses  its  nega¬ 
tive  charge  and  then  starts  to 
charge  positive  through  the  high 
resistance  R,.  The  time  of  this 
charge  will  depend  on  the  choice  of 
the  value  of  R,  and  inversely  on  the 
amplitude  of  the  voltage  present 
across  C  which  is  iirojau-tional  to 
machine  speed.  Thus,  the  cii-cuit 
is  quiescent  for  a  period  of  time 
which  varies  with  the  speed  of  the 
machine. 

.At  the  end  of  this  period,  when 
the  correction  to  the  speed  of  the 
machine  has  not  been  effective  in 
restoring  the  re(iuired  moisture 
level,  r,  will  again  conduct  and 
make  another  correction  propor¬ 
tional  to  the  error.  On  the  other 


hand,  if  the  correction  has  been 
effective,  the  bolometer  bridge  will 
have  been  restored  to  balance 
and  V't  will  be  rendered  inactive  by 
the  dropping  out  of  RE\  or  RE,. 

If  the  drying  machine  is  not  run¬ 
ning,  the  grid  potential  of  1%  can 
never  rise,  and  the  circuit  can  not 
operate.  The  diode  1'.^  is  provided 
to  discharge  and  C  if  the 
machine  is  stopped.  Thus,  the  cir¬ 
cuit  is  rendered  inoperative  until 
('  has  been  recharged  through  R , 
and  has  been  recharged  through 
R..  The  time  constant  CJi,  gives 
suitable  time  intervals  between  cor¬ 
rections.  The  time  constant  C.R, 
gives  an  extra  time  lag  if  the 
machine  has  been  stopped.  This 
allows  for  the  delivery  of  the  over- 
dried  material.  This  time  will  also 
vary  with  machine  speeil. 

If  the  electrode  gap  of  the  instru¬ 
ment  contains  no  material,  the  input 
voltage  to  the  control  will  fall,  and 
it  will  proceed  to  make  corrections 
for  too  dry.  This  is  prevented  by 
the  muting  tube  r,,  and  the  diode 
r...  .A  d-c  voltage  proportional  to 
input  voltage  is  derived  from  the 
anode  of  V,  via  the  diode  1'.,  and  is 
used  to  bias  T  ,  to  cutoff.  When 
the  input  voltage  droi)s  below  dry 
on  the  scale,  this  bias  is  reduced, 
r,  becomes  conductive,  and  the 
cathode  of  I’,  is  lifted  to  a  level  to 
paralyze  the  bolometer  amplifier. 

Production  Savings 

By  eliminating  over-drying  it  has 
been  possible  in  one  iiarticular  in¬ 
stallation  of  this  type  of  automatic 
control  to  speed  up  the  drying 
machines  and  increase  production 
25  to  3U  percent.  In  this  plant,  32 
machine-hours  a  day  have  been 
.saved,  rei)resenting  savings  of 
$400.00  a  week  in  wages  alone. 
Right  men  and  women  have  been 
made  available  for  jobs  in  other 
.sections  of  the  plant.  The  plant 
engineer  estimates  that  steam  con¬ 
sumption  has  been  cut  20,000 
pounds  a  day  at  a  saving  of  about 
$12.00  a  day. 

Of  even  greater  significance  is 
the  improvement  in  the  finished 
fabric.  Customers  who  do  not 
know  that  moisture-control  instru¬ 
ments  are  used  have  neverthele.ss 
noted  that  finishes  have  been  im¬ 
proved  and  that  the  fabrics  seem  to 
have  better  texture. 
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Experimental  Tube 
for  F-M  Detection 


Heain-ilenection  ty|M*  exliihits  >t‘iir.ilivity  and  a-in/f-in  rejertion.  but  Hiiali  audio 

oul|uit.  Perforiuauee  characteristirs  are  eoiupared  to  detectors  usiuj:  eonveiitioual 
tubes.  Kxperiuieiits  indicate  feasibility  of  teu-fold  iiupro\eiueut  in  ebaraeteristies  by 

proposed  desijin  ebau*:es 


By  L.  J.  GIACOLETTO 

Ri-A  t.nhnrntnii.H  /(iii.ii.ii 
/.•ii./m.  ,.l  Amirirn 

l„„.  V.  II  ./.IS,,, 

Tmk  application  of  a  siiiKle-tiilio 
lockeil-iii  oscillator  to  f-ni  de¬ 
tection  has  been  described  in  the 
literature.'  The  circuit,  shown  in 
h'iir.  I.  employs  a  >rrid-cont rolled 
multiirrid  tube,  such  as  the  6SA7, 
as  a  1-to-l  locked-in  oscillator  whose 
frequency  is  caused  to  follow  the 
frequency  of  the  input  sipnal  by 
means  of  an  electronically  derived 
reactance  arising  from  the  [ilate 
current  suitably  coupled  back  to  the 
oscillator  coil.  In  order  to  keep  the 
oscillator  synchronized  to  the  input 
signal  frecpiency,  the  plate  current 
chanires  proportionally  to  the  fre- 
(piency  deviation,  thereby  simul¬ 
taneously  irivinir  rise  to  the  audio 
output  sivrnal. 


in  order  to  realize  optimum  pei- 
formance  from  this  circuit,  the  cur¬ 
rent  tlowiny'  beyond  irrid  2  should 
not  affect  the  oscillator  circuit  ex¬ 
cept  via  the  feedliack  co  iplinir  loop. 
Stated  differently,  a  hijrh  deyree  of 
isolation  is  required  between  the 
oscillator  yrid  1  and  the  in|)Ut  siir- 
nal  jrrid  .‘I.  In  this  respect  conven¬ 
tional  multi^rid  tubes  fall  short  of 
the  desired  characteristics.  .X  spe¬ 
cial  multiprid  tube  developed  ex¬ 
pressively  for  this  circuit,  the  F.M- 
IbbO,  still  does  not  provide  irood 
enough  isolation  to  permit  the  em¬ 
ployment  of  a  hi|rh-imi)edance  input 
circuit.  To  provide  better  isolation 
between  ininit  siirnal  and  oscillator 
circuits  a  combination  beam-deflec¬ 
tion  and  irrid-cont  rolled  tube  was 
developed. 

In  a  conventional  multi>rrid  tube, 
couplinjr  between  input  siy^nal  anti 


Close-up  of  experimental  beam  dellection 
tube  elements 


oscilhitor  circuits  takes  place  in  the 
forward  direction  because  of  ca- 
Itacitiince  between  irrid  1  and  jrrid 
•'5,  circuit  capacitance,  anil  because 
the  tlow  of  electrons  throujrh  the 
tube  causes  induced  charjres  to  ap- 
pe:ir  on  jrrid  2  ( known  as  space- 
charjre  couplinjri.  Couplinjr  in  the 
reverse  dirt*ction  from  jrrid  :{  to 
.L'l'id  1  is  due  to  the  same  first  two 
factors  and  also  because  some  of 
the  electrons  are  returned  from  the 
vicinity  of  jrrid  :i  to  the  vicinity  of 
jrrid  1. 

The  space-charjre  couplinjr  in  the 
forward  direction  between  jrriil  1 
and  jrrid  is  perhaps  the  most  seri¬ 
ous  of  these  factors.  There  iloes  not 


Table  I — Comparison  Data  ior  Several  Different  F-M  Detectors  and 
Experimental  Beam-Deflection  Tube  Detector 
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appear  to  he  much  that  can  be  done 
to  reduce  this  factor  in  conven¬ 
tional  tubes;  consecpiently  the  use 
of  a  low-impedance  input  circuit  is 
indicated,  with  the  con-seipient  loss 
in  jrain  from  the  drivinj;  staKc.  One 
method  of  circumventinjr  this  difh- 
cult.v  is  to  operate  two  tubes  with 
their  No.  1  jrrids  connected  in  paral¬ 
lel  and  No.  3  j/rids  connected  in 
push-pull  with  suitable  conversion 
from  a  imsh-pull  anode  circuit  to 
the  sinjrle-ended  o.scillatitr  circuit. 
The  electrons  yoin^'  outward  from 
the  cathode  now  induce  in-phase 
ciiii'ents  in  the  No.  3  jrrids  so  that 
there  is  no  net  effect  on  the  push- 
l>ull  circuit. 

Another  method  of  achievin>r  a 
balanced  input  circuit  is  to  use  a 
tube  affording  a  combination  of 
irrid  and  beam-deflection  control  as 
indicated  in  Fiy.  2.  Other  advan- 
tajres  that  accrue  from  the  use  of 
such  a  tube  are:  nejrli>rible  capaci¬ 
tance  between  y'rid  1  and  deflection 
plates  ( siynial  electrodes),  nejrli- 
frible  backward  couplinjr  since  re¬ 
turned  electrons  are  eliminated,  and 


FIG.  1 — Diagram  ol  Bradley  I-m  detector 
circuit  lot  use  with  such  multigrid  tubes 
as  the  6SA7 


sinjrle-ended  output. 

Beam-deflection  tubes.  whose 
jreneral  construction  can  be  ascer¬ 
tained  from  the  scaled  cross-.sec- 
tional  view  shown  in  Fi^.  3  and  the 
photograph,  were  constructed  and 
mounted  on  conventional  octal 
ba.ses.  In  order  to  expedite  con¬ 
struction,  the  frame  and  general 
construction  technitpies  emplo.ved 
in  other  beam-deflection  tubes'  were 
utilized.  l)esi>rn  constants  are  as 
follows:  cathode,  0.02,5  in.  x  0.053 
in.  wide;  >rrid.  flat.  45  t.p.i.,  4.1-mil 
wire.  0.054  outside  dimension  ;  aiier- 
ture,  0.050  in.  wide  x  0.320  in.  lonjr; 
and  iletlection  plates,  0.3()2  in.  wide 
X  0.3(>2  in.  lonjr,  spaced  0.0'):)  in. 
.apart.  Fxcept  for  limits  imposed 
by  mechanical  desijrn.  the  defltHtion 
plates  could  have  been  longer  than 
0.3()2  inch  as  transit  time  is  not 
siyrnifnant  at  the  sijrnal  frequencies 
used.  Static  characteristics  of  the 
beam-deflection  tube  are  shown  in 
Fitr,  4. 

In  order  to  evaluate  the  perform¬ 
ance  of  the  beam-deflection  tube  in 
the  Bradley  f-m  detector  circuit. 


FIG.  3  Crois  section  of  beam-deflection 
tube  elements  approximately  1.4  times 
actual  size 


shown  in  Fijr.  1,  flata  were  taken 
usinK  0SA7.  0SB7Y,  FM-IOOO,  and 
speciiil  beam-deflection  tubes.  In 
view  of  possible  application  to  car¬ 
rier-difference  television  sound  re¬ 
ception  ",  measurements  were  math' 
at  a  center  fretiuency  of  4.5  me 
and  maximum  deviations  of  30  kc. 

Circuit  Performance 

The  f-m  and  a-m  output  of  the.se 
tubes,  particularly  as  a  function  of 
the  center  frequency  of  the  input 
signal,  is  of  considerable  interest. 
I’sintr  different  tube  types,  data 
jilotted  in  Fijr.  5  were  taken  of  the 
audio  output  as  a  function  of  the 
fre<iuency  of  the  ini>ut  sijrnal  first 
with  the  inimt  signal  frequency 
modulateil  a  fixed  amount  i  •  5  kc, 
and  second  with  the  input  siyoial 
ami'Iitude  modulated  30  percent; 
the  input  siy^nal  level  was  main¬ 
tained  at  a  value  previously  deter¬ 
mined  as  just  sutlicient  to  main¬ 
tain  lock-in  for  an  ini>ut  siy^nal 
frequency  modulated  ^  30  kc.  Mata 
for  the  6S.-\7  tube  ai’e  omitted  since 
they  are  similar  to  6SB7Y  data. 

The  f-m  response  for  ■  5-kc 
deviation  is  apiiroximately  a  meas¬ 
ure  of  the  slope  of  the  response 
curve  at  the  average  frerpiency  and 
should  of  course  be  .sensibly  con¬ 
stant  over  the  locked-in  poi’tion  of 
operation;  it  is  not  <iuite  constant 
because  the  circuit  was  not  adjusted 
for  maximum  linearity  but  rather 
for  maximum  lock-in  ranK»?  for 
minimum  sijrnal  input.  Better  lin¬ 
earity  is  possible  at  the  sacrifice  of 
a  slijrht  amount  in  liK-k-in  ranire  for 
a  jriven  sijrnal  input.  If  the  circuit 
were  operatinjr  ideblly,  there  would 
be  minimum  a-m  response  when  the 
center  fi-erpiency  of  the  input  sig¬ 
nal  coincided  with  the  oscillator 
frecpiency.  Due  to  fortuitous  coup¬ 
ling.  the  6SB7Y  and  the  F.M-IOOO 
( to  a  somewhat  lesser  extent )  show 
minimum  a-m  response  a  little  off 
center.  The  beam-deflection  tubes 
indicate  a  somewhat  more  sym¬ 
metrical  a-m  respon.se. 

Table  I  jrives  the  maximum  and 
minimum  ratios  of  a-m  response 
( 30  percent  modulation )  to  f-m  re¬ 
sponse  (  •  30-kc  deviation),  to¬ 
gether  with  other  pertinent  data  for 
different  tubes  when  adjusted  for 
minimum  input  sijrnal,  the  input 
sijrnal  level  beinjr  just  sufficient  to 
maintain  lock-in  for  •  30-kc  devi- 


FIG.  2 —Experimental  tube  circuit  using  combination  of  grid  and  beam-deflection  con¬ 
trol  for  f-m  detection 
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FIG.  5  Performance  characteristics  comparison  for  circuits  contoininq  6SB7Y  (A). 
FM  IOOO  (B).  and  experimental  beam-deflection  tube  (C) 


partly  desirable,  as  loiiK  as  the 
I’haraeteristic  is  skew  symmetrical, 
or  S  shaped,  as  saturation  at  both 
ends  of  deflection  produces  an  am¬ 
plitude-limiting  action.  It  ap|)ears 
that  as  loiiK  as  the  deflection  charac¬ 
teristic  is  perfectly  skew  symmetri¬ 
cal,  a-m  response  should  be  largely 
independent  of  input  siKnal  level. 

Conclusions 

Tests  performed  on  the  tubes  con¬ 
structed  so  far  indicate  the  desira¬ 
bility  of  improvements  and  modifi¬ 
cations  in  design  in  order  to 
achieve  optimum  operatinjr  charac¬ 
teristics.  Proposed  improvements 
and  miHlifications  would  increase 
the  output  current  by  employ injr 
improved  electron  optics  tojrether 
with  a  higher  perveaiue  triode  in¬ 
put. 

In  addition  to  the  Bradley  f-m 
dett'ctor  circuit,  it  appears  likely 
that  a  tube  of  the  type  described 
herein  mi>rht  also  have  other  appli¬ 
cations  such  as  a  converter  with 
low  oscillator  radiation,  fretpiency 
stabilization  and  synchronization, 
dual  control  and  coincidence  cir¬ 
cuits. 


ation.  Since  the  coupling;  in  the  for¬ 
ward  direction  from  jf^id  1  to  the 
sitrnal  electrodes  (deflection  plates) 
has  been  virtually  eliminated  in  the 
special  beam-deflection  tube,  it  is 
now  possible  to  operate  with  a  much 
larKer  input  signal  impedance  (esti¬ 
mated  at  100,000  ohms  as  compared 
to  1,500  ohms  u.sed  for  conventional 
multiKi'id  tubes).  For  optimum  cir¬ 
cuit  performance,  careful  balancing 
of  the  input  circuit  is  necessary. 

Proposed  Improvements 

Table  I  also  indicates  the  per¬ 
formance  expected  from  an  im- 


FIG.  4  -Static  characteristics  of  beam- 
deflection  tube 


proved  beam-deflection  tube,  .is- 
sumin^r  only  a  five-fold  incre.ise  in 
otttiiut  current,  althouKh  a  nine-fold 
increiise  is  believed  readily  feasible 
l)y  chanjres  in  desijrn  and  the  addi¬ 
tion  of  it  stiiire  of  electron  multi|)li- 
caf ion. 

The  estimates  for  the  propo.seil 
improved  beiim-iletU-ction  tube  were 
obtained  in  the  following  manner. 
A  five-fold  increase  in  iiveriiKe  otit- 
put  current  produces  it  potential 
five-fold  increase  in  variational  re¬ 
actance.  This  potential  increase  is 
realized  for  the  same  input  siyniil 
and  itrodtices  in  ttirn  a  five-fold  in¬ 
crease  in  audio  output.  The  elec¬ 
tronic  reactance  required  to  main¬ 
tain  l(K'k-in  remiiins  the  same 
however  and,  since  the  reactance  is 
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proportional  to  couplinK  between 
output  circuit  and  o.scillator  circuit, 
a  decrease  in  coupling  is  possible. 
The  14-decibel  chaiiKe  in  a-m  f-m 
rejection  is  the  result  of  the  five¬ 
fold  increase  in  the  f-m  audio  sijz- 
nal  with  the  a-m  audio  siyrnal  re- 
maininjr  constant. 

The  above  mentioned  assumption 
appears  justified  by  virtue  of  the 
fact  that  the  a-m  sijrnal  is  produced 
because  the  input  signal  affects  the 
oscillator.  Inadvertent  couplinjr  be¬ 
tween  input  and  oscillator  should 
not  be  altered  materially  with  the 
five-fold  increase  in  output  current. 
In  fact,  .some  reduction  in  a-m 
audio  sinnal  is  to  be  expected  from 
the  decrea.se  in  intentional  coui)lin>r 
po.ssible;  this  reduction  has  not 
been  included  in  the  above  estimate. 

In  the  a|)plication  of  the  special 
beam-deflection  tubes  to  the  detec¬ 
tor  circuit,  due  to  the  small  out|)ut 
current,  the  tube  has  to  be  oiferated 
into  rejrions  of  deflection  non-line¬ 
arity  in  order  to  produce  kK-k-in 
for  a  .'{O-kc  deviation.  As  a  con- 
.se<iuence,  the  amount  of  a-m  re¬ 
sponse  is  also  a  function  of  the  in- 
I)ut  sijrnal  level.  It  is  jreneridly 
found  that  the  a-m  response  jroes 
throujrh  two  minima  as  the  input 
signal  level  is  increased.  The  first 
minimum  is  believed  due  to  an  out- 
of-phase  siKnal  detection  contribu¬ 
tion  produced  by  deflection  nonline¬ 
arity,  while  the  second  minimum  is 
due  to  a  similar  contribution  pro¬ 
duced  by  the  electron  beam  strikiiiK 
the  deflection  plates.  In  the  latter 
case  the  f-m  response  bejfins  to  suf¬ 
fer  also.  Nonlinearity  of  deflection 
control  is  tolerable,  and  in  fact 
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DARKROOM 


S«‘n!iiti\e  pliototiihe  unit  lijrlit  falling  on  enlarjiin;!  ea>el  ainl  jiives  optiinuin 

•‘\posure  time  direetlv  in  se<‘onds.  Facilities  are  provided  for  nsinj'  enlarginn  papers  of 
different  photographic  speeds.  C.oinplete  construction  details  are  {riven 


MtlASl’RKMKNT  (if  iiverave  illu¬ 
mination  on  a  photo^rraphic 
subject  is  common  practice  to  most 
photojrraphy  enthusiasts  and  pro¬ 
fessionals.  The  instrument  de¬ 
scribed  here  allows  this  techni(iue 
to  he  extended  to  the  enlarKinp’ 
process,  and  when  used  proiierly 
will  ensure  a  greater  percentajre  of 
successful  enlarp'ements. 

A  phototube  probe,  shown  in  the 
I)hoto)rraph,  is  placed  on  the  ea.sel 
of  the  enlary'er  at  a  representative 
part  of  the  picture,  and  the  dial 
shown  on  the  left  of  the  indicator 
unit  is  set  to  a  number  correspond¬ 
ing  to  the  photographic  speed  rat- 
injr  of  the  paper  beinp'  used  in  the 
same  way  that  a  rejrular  lijrht  meter 
is  set  for  an  appropriate  fdm  speed. 
The  meter  dial  then  indicates  the 
optimum  lenp'th  exposure  for  that 
particular  negative. 

Circuit  Details 

As  shown  in  Fijr.  1.  the  circuit 
consists  essentially  of  a  Wheatstone 
bi’idtre,  one  letr  of  which  can  be  un¬ 
balanced  by  liyht  shininy  on  the 
phototube.  The  four  resistors  in 
the  bridye  circuit  are:  A’ ,  the  plate 
resistance  of  the  vacuum  tube  tin- 
cludiny  the  cathode  I’esistor  R  >  ; 
and  the  two  sections  of  the  zero- 
adjustinp  jiotentiometer.  A  stabi¬ 
lized  d-c  voltaye  is  applied  across 
one  diayonal  of  the  bridye  and  a 
sensitive  microammeter  across  the 
other  diayonal  indicates  bridye 
balance  and  reads  the  amount  of 
bridye  unbalance  when  liyht  shines 
on  the  iiliototube.  The  sensitivity 
of  the  phototube  circuit  can  be  va¬ 
ried  by  chanyiny  the  d-c  potential 


applied  to  the  phototube  by  means 
of  the  paper-speed  i)otentiometer. 

The  yrid  voltaye  of  the  pentode  is 
determined  by  the  current  throuyh 
the  phototube.  .As  more  liyht  shines 
on  the  phototube,  causiny  its  re¬ 
sistance  to  decrease,  the  yrid  jxtten- 
tial  of  the  amplifier  tube  is  raised, 
causiny  its  internal  resistance  to 
decrease.  In  this  way  the  bridye  is 
unbalanced  and  the  amount  of  un¬ 
balance  can  be  read  on  the  micro¬ 
ammeter.  The  meter  can  be  cali¬ 
brated  directly  in  second.s  exi)o.sure. 

Application 

The  photometer  has  sutficient 
sensitivity  for  use  with  most  ama¬ 
teur  and  i)rofes.sional  enlaryers 
when  iisiny  exposures  ranyiny  from 
lb  to  8b  seconds.  If  the  enlaryer 
has  an  adjustable  diaphraym.  it  is 
convenient  to  place  the  probe  unit 
at  a  i-epre.sentative  part  of  the  pic¬ 
ture  and  then  adjust  the  diaphraym 
so  that  the  meter  reads  some  favor¬ 
ite  exposure  which  for  the  writer  is 
1.")  seconds  because  a  synchronous 
timer  for  1.5  seconds  is  used  in  the 
darkroom. 

A  few  hints  on  construction  will 


FIG.  1  Circuit  diagram  of  the  versatile 
light  meter  for  determining  exposure 
time  in  making  photographic  enlarge¬ 
ments 


be  helpfid.  The  jihotometer  consists 
of  two  units;  the  meter  unit  and  the 
photocell  probe.  The  leTiyth  of  two- 
conductor  shielded  lead  between 
these  two  units  is  not  critical.  If 
there  is  any  hand  capacitance  effect 
while  usiny  the  unit,  the  power  pliiy 
should  be  reversed. 

The  unit  requires  a  warm-up  pe¬ 
riod  of  approximately  ’•>  minutes 
duriny  which  time  the  zero  adjust¬ 
ment  will  drift  sliyhtly.  All  of  the 
components  are  standard  radio 
parts  with  the  exception  of  A’, 
which  has  a  resistance  of  7b0  mey- 
ohms.  It  should  be  borne  in  mind 
that  the  sensitivity  of  the  photo¬ 
meter  is  directly  jiroportional  to 
this  resistance:  but  since  it  is  not 
necessary  to  use  this  unit  at  full 
sensitivity  under  normal  conditions, 
a  smaller  resistance  value  could  be 
used. 

Meter  Calibration 

The  photometer  is  calibrated  by 
trial  and  error  by  makiny  test  ex¬ 
posures.  It  is  best  to  let  this  cali¬ 
bration  yrow  up  over  a  period  of 
time  as  the  i)hofometer  is  used. 
However,  the  followiny  procedui'e  is 
suyyested  as  an  aid  in  yettiny 
started. 

Take  a  normal  neyative  and  de¬ 
termine  the  exposure  re<piired  for  a 
yood  enlaryement.  Any  deyree  of 
eiilaryement  can  be  used  because 
the  readiny  on  the  i)hotometer  is 
entirely  independent  of  the  deyiee 
of  enlaryement. 

After  makiny  a  yood  enlarye¬ 
ment.  place  the  probe  unit  of  the 
I)hotometer  on  the  easel  and  with 
the  paper-siieed  dial  at  some  con- 
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LIGHT  METER 


Exposure  indicating  meter  may  be  calibrated  directly  in  seconds,  or  used  in  coniunction 
with  a  calibration  curve.  The  probe  unit  is  shown  at  left 


vi'iiiciit  .'i-ttinir.  Theti,  with  thf  wiii- 
(Idw  ill  thd  priiln'  unit  i'Id.h-iI,  set  the 
meter  tin  zern.  Now  oiieii  the  win¬ 
dow  on  the  [irolie  unit  and  read  the 
meter.  If  the  meter  troes  off  scale, 
decrease  the  settinir  of  the  paper- 
siieed  dial  until  the  exitosiire  time 
known  to  l»e  correct  is  indicated.  If 
the  meter  does  not  read  far  enouj/h 
III)  -scale,  increase  the  i)ai)er-s|)eed 
dial  setting-  This  jiaiier-speed  dial 
setting  will  now  correspond  to  the 
kind  of  enlai'Kintr  (laper  you  are 
usiiijr  and  the  meter  readin>r  will 
correspond  to  the  niimher  of  sec¬ 
onds  you  useil  in  making  the  en- 
larjrement. 

The  meter  scale  can  lie  marked 
directly  in  seconds  as  shown  in  the 
jihotoirraph.  or  a  calihration  curve 
can  lie  made.  I’.y  iisinjr  .several  neg¬ 
atives  raiifrintr  from  lijrht  to  dark 
but  iisiiifr  the  same  paiier  and  leav- 
intr  the  same  settintr  on  the  paper- 
speed  dial,  several  exposure  read- 
iiitrs  can  be  spotted.  Note  that  this 
calibration  now  holds  only  for  th«‘ 
paiier-speed  dial  setting'  selected 
but  that  the  meter  calibration  in 
seconds  is  t-mod  for  all  paper.s  after 
the  projier  tiaper-speed  dial  settinjr 
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for  each  has  been  determined. 

With  regard  to  the  calibration 
of  the  paper-speed  dial,  it  would  be 
ipiite  laborious  to  calibrate  it  for 
all  iiapers  commercially  available 
but,  since  the  averatre  amateur 
I)hoto>rrapher  has  a  few  favorites 
reffularly  used,  its  caliiiration  is 
somethint-''  which  jrrows  up  over  a 
period  of  time. 

To  trive  a  (general  idea  of  the  way 
in  which  paper  speeds  vary,  the  fol- 
lowintr  experimental  information  is 
presented.  For  Brovira  paper,  of 
contrast  numbers  1,  2.  3  and  4, 
tyjiical  exposure  times  are  12,  16. 
20  and  40  seconds  respectively;  and 
for  Cykora  paper  of  the  same  con¬ 
trast  ratinK-s.  the  exposure  times 
are  28.  32,  36  and  56  seconds. 

Mechanical  Arrangement 

The  mechanical  arranjrement  of 
[larts  is  not  critical  except  that 
leakatre  resistance  in  the  circuit 
containinjr  the  iihototube  and  A’, 
should  be  kept  to  a  minimum  to  Ret 
the  maximum  sensitivity  which  the 
exceediiiRly  hitrh  resistance  of  A’, 
can  provide.  For  convenience  in  op¬ 
eration  the  photocell  is  housed  in  a 


small  box  so  that  it  can  be  moved 
around  on  the  easel  under  the  en- 
larper  while  the  meter  unit  is 
placed  where  it  will  be  out  of  the 
way. 

The  photocell  unit  requires  a 
small  window  which  can  be  opened 
and  closed  by  means  of  a  knob.  This 
openinR  should  be  S  inch  by  1 
inch,  and  the  phototube  should  l<e 
mounted  immediately  under  the 
window  so  that  the  liRht  can  shine 
throuRh  the  window  onto  its  cath¬ 
ode.  The  probe  unit  should  be  made 
as  thin  as  possible  so  that  the  pic¬ 
ture  on  the  top  of  it  will  not  be  too 
much  out  of  fiK'us.  The  one  shown 
in  the  iihotoRraph  is  12  inches  deep 
and  has  a  panel  measurintr  3}  by 
i;  inches.  The  panel  is  aluminum 
and  the  box  is  made  of  t-inch  ply¬ 
wood.  Small  circles  of  felt  were 
jrlued  on  the  bottom  for  feet.  The 
panel  should  be  painted  flat  white 
on  the  outside  and  the  box  .should  be 
painted  flat  black  inside  and  out.  A 
small  panel  bearinj?  is  used  to  con¬ 
trol  the  openiiiR  and  closiny  of  the 
window. 

Care  should  be  exerci.sed  not  to 
open  the  window  in  bripht  lipht 
when  the  unit  is  turned  on  or  the 
microammeter  mipht  be  damaped 
The  unit  should  be  u.sed  in  such  a 
way  that  the  safe-lipht  in  the  dark¬ 
room  does  not  shine  directly  into 
the  openinp  when  a  readinp  is  be- 
inp  taken  under  the  easel  because 
the  jihotocell  will  respond  sliphtly 
to  the  lipht  from  the  safe-lipht. 
thus  pivinp  an  erroneous  readinp. 

The  .sensitivity  of  the  photometer 
is  7  10’  foot-candles  or  2.11  ■< 

10  ’  lumens. 
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POLYCATHODE  GLOW  TUBE 
for  Counters  and  Calculators 


.New  type  eold-eutliotle  diM'har<re  tube  ean  he  used  as  a  digital  eoiinter  and  ealeulatur. 
providing  storafje.  earrv  to  a  siieceediii'i  stajje.  aiul  self-indieatioii.  (’apahle  of  operating 
at  a  maxiiiiiiin  speed  of  100.000  pps.  the  tiihe  ean  also  he  adapted  to  deeatle  eirenits  with 
eoniitin^  rates  of  better  than  16.000  eps 

By  JAMES  J.  LAMB  and  JOSEPH  A.  BRUSTMAN 

Inrt  cfttr  ft  HI*  i  tnntic  Ktsntrch  Knftitn'tr  Hhrfrtunt  lit  ftt 

Ltibftrutttru  ttf  Rt^rtirch 

Htmuktiftnt  Rtintl  htr 

Situth  SoruulK.  rn,ni. 


BF:<’ArsK  of  the  rapitlly  >rro\v- 
iriK  interest  in  electronic 
counting  and  calciilatinjr  devices 
there  have  been  a  numl)er  of  elec¬ 
tron-tube  developments  aimed  at 
simplifying''  the  circuitry  involved 
between  putting  in  the  problem  and 
readiiiK  out  the  result.  The  new 
tubes  have  generally  been  hiyh- 
vacuum  types,  designed  for  opera¬ 
tion  in  meKacycle  freituency  ranges. 

Not  all  calculating  and  counting 
applications  are  in  the  eleKant 
.scientific  catejrory.  however,  and 
there  is  a  lary'e  field  in  which  slower 
kilocycle-ranjre  rates  of  operation 
are  permissible.  In  this  ranye.  de¬ 
vices  such  as  thyratrons  and  neon 
diodes  dependin^r  on  ionization  have 
their  place  in  the  calculator  field 
but  have  been  use<l  mostly  for 
switching  purposes. 

Standard  thyratroii  types  are 
available  with  only  single  sets  of 
elements,  so  the  tube  comiilement 
becomes  too  jrreat  ami  power  re- 
(piirements  too  hiy'h  for  economical 
use.  There  is  also  an  inherite<l  dis¬ 
trust  of  the  vagaries  of  ionization 
conduction  devices.  With  the  better 
understanding'  now  l)ein^'  achieved 
of  how  to  obtain  stal)ility  in  ylow 
di.scharye  tubes  this  distrust  is 
l)einK  allayed.  Furthermore,  the 
major  objections  of  hiyh  power  con¬ 
sumption  and  too  many  tubes 
(which  have  handicapped  the  appli¬ 
cation  of  ylow  tubes  in  medium- 
freiiuency  applications)  have  been 
minimized  with  development  of  the 


Experimentol  polycathode  tubei  in  three  stagei  oi  deTelopmenl.  Center 
tube  hae  total  ol  75  cathode  iinqeri.  Others  are  decade  types 


FIG.  2 — Decade  tube  before  assembly.  Anode  at  top.  two  of  the  formed  cathode- 
ring  elements  at  center  and  preformed  Carry  at  left.  Ring  at  right  not  yet  bent. 
Ceramic  insulators  below 


November,  1949  —  ELECTRONICS 


Calibrator  for  between  lens  shutters  with  speeds  from  1  400  to  1  sec.  In  practice,  the  visual  counter  is  turned  on  and 
the  number  of  qlow  points  on  the  neqative  is  counted 


tube  to  (ioscrilHHl  in  this  article. 

The  Kcnitron  tuin*  now  in  the  ex¬ 
perimental  'tajre  of  development,  is 
based  on  th»>  ori^'inal  Mnemotron 
conception  .  Three  typical  examples 
of  a  series  of  steps  in  its  develop¬ 
ment  are  illustrated  in  Fi>r.  1,  from 
the  lary'e  2."»-inch  diameter  si/.e 
with  handmade  elements  at  the  left 
to  the  miniature  size  with  machine- 
made  elements  at  the  riyht. 

Structure  and  Operating  Principle 

Structurally,  the  new  tube  com¬ 
prises  four  sets  of  concentric  ele¬ 
ments — a  common  concetitrically  lo¬ 
cated  anode  and  three  separate 
castellated  cathode  riny's.  The  anode 
has  the  shape  of  a  basket,  with  •■?<» 
narrow  slot.-  on  its  periphery. 
.Mounted  on  the  <ame  axis  as  the 
anode  are  the  three  cathode  di.scs 
formed  with  electrode  linyrers  bent 
up  around  the  periphery  of  each  of 
the  riny's.  Two  of  the  cathode 
electrode'  are  desiyutated  the  In¬ 
dex  riny  and  Transfer  riny,  each 
haviny  ten  small  electrode  tinyers 
symmetrically  spaced  on  the  pe¬ 
riphery  of  the  discs.  The  third 
i-athode  element,  the  Transfer-1 
riny  (Transfer  minus  1  riny)  is 
of  similai'  shape  but  has  one  elec¬ 
trode  finyer  less  than  the  Index  or 
Transfer  riny.  The  tenth  cathode 
tinyer.  desiynated  the  Carry,  is 
mounted  separately.  The  elements 
are  separated  by  insulatiny  ceramic 
washers,  illustrated  in  Fiy.  2. 


.\11  the  concentrically  mounted 
electrodes  are  arranyed  in  such  a 
way  that  the  electrode  Finyers  of  the 
sei(arate  castellated  cathode  rinys 
are  se«,uentially  intersperse!* 
around  the  anode  so  as  to  aliyn  with 
the  seyments  of  the  slotted  common 
anode.  The  maximum  diameter  of 
the  anode  is  0.5  inch  and  the  spac- 
iny  between  anode  and  cathode 
tinyers  is  0.020  inch.  The  yap  be¬ 
tween  neiyhboriny  cathode  tinyers 
is  about  0.025  inch.  The  as.sembly  is 
mounted  in  a  miniature-size  en¬ 
velope  and  tilled  with  neon  yas. 

With  proper  voltaye  applied  be¬ 
tween  anode  and  a  cathode  riny.  a 
ylow-di.scharye  appears  at  one  of 
the  cathode  finyers.  \'oltaye  pulses 
applied  se(|uentially  to  the  cathode 
rinys  throuyh  proper  circuit  ar- 
ranyement  then  .idvance  the  ylow- 
discharye  from  one  cathode  finyer 
to  the  next,  each  impulse  moviny 
the  ylow-discharye  by  one  tinyer. 
In  the  typical  construction,  each 
cathode  disc  has  ten  electrode 
finyers,  the  Carry  beiny  electrically 
cotinected  with  the  Transfer-1.  I'su- 
ally,  the  anode  is  connected  throuyh 
a  limitiny  resistor  to  a  positive  d-c 
supply  of  approximately  250  volts. 
The  Index,  Transfer,  and  Trans¬ 
fer-1  with  Carry  are  directly  con¬ 
nected  to  [dates  of  three  driver  (tr 
butfer  tubes.  The  j)otential  differ¬ 
ence  between  anode  and  cathodes 
established  at  the  start  of  oi)eration 
is  such  that  breakdown  will  occur 


between  only  one  of  the  cathode 
elements  aiid  the  aiUKie  when  a 
[lotential  in  e.xcess  of  the  breakdown 
v<dtaye  is  ajijdied. 

Ordinarily  it  would  not  be  [aissi- 
ble  to  lU’edict  which  cath(Kle  tinyer 
of  this  cathode  riny  would  ylow  at 
the  start;  any  one  of  the  catluKle 
finyers  miyht  accept  the  di.scharye 
were  it  not  for  a  new  feature.  The 
sinyle  discharye  is  explained  by  the 
fact  that  as  soon  as  one  discharye  is 
established  at  a  cathode  tinyer.  its 
discharye  current  (  passiny  throuyh 
the  series  load  resistor)  causes  a 
drop  in  the  anode-to-cath(Kle  i>oten- 
tial.  The  resulta!it  lower  potential 
is  inade(|uate  to  initiate  a  second 
discharye  at  any  other  point  on  this 
cathode  riny.  It  is  this  uniipie  dis¬ 
charye  feature  which  is  the  basis 
of  the  (([(eration  of  the  tube. 

If  the  potential  between  anode 
and  the  cathode  riny  carryiny  the 
ylow-discharye  is  ayain  reduced  be¬ 
low  the  value  of  extinyuishiny  volt- 
aye,  the  ylow  will  be  extinyuished. 
However,  because  of  the  residual 
ionization  around  this  electrode 
.  nyer  the  formation  of  another  dis- 
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FIG.  3  -  Three  rinq  cathode  insures 
sense  ol  discharqe  proqression 
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charv:e  at  a  neighborinK  cathode 
finger  (located  on  a  different 
cathode  ring)  will  be  facilitated. 
De-energizing  the  fir.st  cathode  ring 
and  immediately  energizing  the 
second  cathode  ring  thus  results  in 
a  iihysical  transfer  of  the  discharge 
to  the  neighboring  cathode  finger. 

The  reason  that  the  discharge 
will  transfer  only  to  the  adjacent 
discharge  point  instead  of  arbitrar¬ 
ily  to  some  remote  point  of  the  same 
multiple  cathode  is  that  the  presence 
of  ions  in  the  region  surrounding 
the  di.scharge,  persisting  even  after 
exciting  voltage  for  the  tlischarge 
has  been  removed,  sets  ii])  prefer¬ 
ential  conditions  for  the  re-estab- 
lishment  of  a  di.scharge  in  the  im¬ 
mediate  neighborhoiMl  of  the  regioi 
in  which  a  discharge  has  just  term¬ 
inated.  Thus,  simultaneously  mak¬ 
ing  the  potential  of  either  of  the 
two  other  cathode  rings  more  nega¬ 
tive  with  respect  to  the  anode,  whil*' 
making  the  potential  of  the  ring 
previously  carrying  the  glow  less 
negative  with  respect  to  the  anode, 
will  result  in  the  formation  of  a  nt‘w 
glow  on  the  one  electrode  finger  of 
the  second  ring  closest  to  the  previ¬ 
ous  glow.  The  same  action  can  be 
repeated,  and  the  discharge  ad¬ 
vanced  one  more  finger,  by  continu¬ 
ing  the  process.  In  other  words, 
successively  decreasing  and  increas¬ 
ing  the  negative  potential  to  anode 
of  the  three  castellated  cathode 
rings  by  properly  applied  pulses  will 
advance  the  glow-discharge  from 
one  finger  to  the  next.  The  glow- 
discharge  can  thus  be  moved  clock¬ 
wise  or  counter-clockwise,  depend¬ 
ing  ui)on  the  external  circuit 
arrangement. 

Three  cathode  rings  are  employed 
rather  than  two  for  maintaining 


Decade  direct  reading  counter  ol  lour  stages  counting  up  to  10.000 


'eii'e  of  rotatioii.  This  effect  is  ex-  be  used  to  trigger  a  secon  I  similar 
plained  by  reference  to  Fig.  If  -tage  once  during  each  comitlete 
the  glow  i>  on  finger  5,  of  a  tube  revolution  of  the  glow-discharge  in 
having  only  two  rings,  (for  ex-  the  first  tube,  this  second  stage 
ample,  rings  .">  and  .’5).  the  glow  being  driven  at  either  1,  lUlth  or 
could  move  by  random  choice  either  1  Kith  the  rate  of  the  first  stage, 
to  electrode  d,  or  to  the  electrode  depending  iiiion  the  type  of  circuit 
situated  to  the  left  of  ■')  .  that  is  to  used, 
d .  Conse(|uently.  with  only  two 

rings,  sense  of  rotation  of  the  glow  Electrical  Choractenstics 

would  be  inileterminate,  while  with 
three  cathode  rings  :ind  aiiproiiriate 
external  circuitry  definite  .sense  id' 
rotation  is  predetermined. 

The  seiiarate  cathode  element, 
the  f'arry,  is  connected  to  the 
Transfer-1  through  a  small  resist¬ 
ance  which  ordinarily  will  not  affei  t 
the  operation  of  the  tube.  This 
Ciirry  electrode  is  jirovided  to  .sup¬ 
ply  an  output  marker  pulst'  signi¬ 
fying  :i  complete  revolution  of  the 
glow.  The  Carry  electrode  is  situ¬ 
ated  where  a  tenth  finger  of  ring  '■’> 
would  be  located  iind  its  glow  cur¬ 
rent  w  ill  be  nearly  the  same  .is  thtit 
of  the  electrode  elements  on  ring  :’i. 

The  voltage  droji  across  the  resistor 
between  the  Carry  electrode  iind 
ring  d  gives  an  output  pul.se  every 
time  the  glow  reaches  this  ptirticu- 
lar  cathode  finger.  This  [lulse  can 


Individual  tubes  show  somewtuit 
ditferent  op.Tating  characteristics. 
The  maximum  speed  of  ojiei  ation  is 
greatly  inlluenced  by  gas  iiressure, 
type  of  gas  used  in  the  tube,  size  of 
elements,  matei'ial  used  forcontruc- 
tion  of  cathode  and  anode  elements, 
and  especially  by  the  surface  condi¬ 
tion  of  the  electrodes.  It  lias  been 
found  that  extreme  clejinliness  in 
the  construction  of  these  tidies  is 
essential,  although  controlled  con¬ 
tamination  may  be  desiiable  in 
>ome  respects.  .Most  consistent  re¬ 
sults  havt'  been  obtained  with  pure 
neon  gas  at  a  pressure  of  ajiiiroxi- 
mately  Id  cm  in  tubes  made  to  date. 

The  power  consumption  of  the 
new  tube  is  small  becau.se  only  one 
cathode  finger  is  glowing  at  a  time. 
The  tube  can  be  driven  easily  by  a 
single  triode  similar  to  the  type  l!.I5. 


VOLTS 


FIG.  4  Tube  characteristics,  showing 
most  favorable  voltage,  current  and 
resistor  values 
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AREA  FOR  ! 

OPERATION  1 

It  is  operated  in  •■normal"  or  "al)- 
normal”  kIow  condition  only,  never 
arcinjr.  To  form  a  jrlow-discharKe 
between  anode  and  any  one  of  the 
cathode  rin^s  the  potential  differ¬ 
ence  between  the  two  elements  must 
exceed  the  breakdown  voltajre  of  the 
jras,  the  jrlow  beiiiK  extinpuished 
when  the  potential  difference  drops 
below  the  typical  extinpuishinp 
voltape. 

The  operatinp  current  is  not  crit¬ 
ical,  but  it  has  been  found  that  best 
operation  is  obtained  with  currents 
of  1  to  :?  ma  as  illustrated  in  Kip.  4. 
l>ischarpe  currents  of  more  than  H 
ma  cause  irrepular  advancement  of 
the  plow.  Discharpe  currents  of 
less  than  I  ma  penerally  are  not 
sufficient  to  ionize  the  pas  properly 
for  continuous  operation.  This 
effect  will  be  indicated  by  the  ten¬ 
dency  of  the  plow  to  skip  back  to 
the  startinp  electrode  after  havinp 
advanced  one  or  more  positions 
from  it.  For  typical  operation  the 
discharpe  current  should  be  ari'und 
1.8  ma. 

The  shortest  point-to-point  trans¬ 
fer  time  at  which  the  experimental 
tubes  have  oiierated.  advancinp  the 
plow  from  one  cathode  finper  to  the 
next,  is  approximately  10  micro¬ 
seconds,  correspondinp  to  a  maxi¬ 
mum  speed  of  100,000  impulses  per 
second,  (’ontinuous  reliable  opera¬ 
tion  of  .sami)le  tubes  has  been 
accomplished  with  point-to-i)oinf 
transfer  fre(piencies  up  to  50,0O<* 
[ler  second.  Wired  for  decade  oper¬ 
ation  (utilizinp  three  cathode 
tinpers  per  input  pul.se)  this  repre¬ 
sents  a  countinp  rate  of  more  than 
Iti.OOO  cps,  or  in  mechanical  terms, 
l.liOO  revolution.s  per  second  of  the 
plow  around  the  anode.  Kxperi- 
mental  tubes  with  as  man.v  as  20 
finpers  on  each  cathode  rinp  have 
!)een  constructed  and  operated. 

Single-Step  Circuit 

•A  .sim|)le  circuit  that  illustrates 
the  application  of  the  tube  is  shown 
in  Fip.  5.  In  this  circuit  arranpe- 
ment  the  speed  with  which  the  dis¬ 
charpe  in  the  tube  can  be  advanced 
from  one  cathode  finper  to  the 
neiphborinp  one  may  be  varied  over 
a  wide  freipienc.v  ranpe.  The  sinple- 
step  circuit  utilizes  three  tripper 
stapes  and  three  buffer  amplifiers. 
Nepative  input  pulses  are  re(iuired 
to  drive  the  circuit.  The  prid  of 


each  buffer  amplifier  is  d-c  con¬ 
nected  to  the  plate  of  its  respective 
tripper  stape.  The  plate  of  each  of 
the  buffer  stapes  is  directly  con¬ 
nected  to  one  of  the  plow-tube 
cathode  rinps.  The  plow-tube  anode 
receives  its  d-c  potential  throuph  a 
variable  limitinp  resistor  from  the 
positive  supply  of  25b  volts. 

Decode  Circuit 

.■\  reset  switch  is  provided  for 
settinp  each  of  the  tripper  stapes 
at  the  start  of  oiieration.  .Momen¬ 
tarily  oiieninp  the  reset  switch  will 
apply  a  positive  voltape  to  the  prids 
of  r  ,,  r  ,.  and  T  ,,  thereby  causinp 
these  half  sections  to  conduct.  The 
hiph  positive  jiotential  on  the  prid 
of  r,«  caused  by  the  cutoff  condition 
of  r  ,  will  result  in  a  low  plate 
potential  and  larpe  current  throuph 
r.»,  thereby  ap|)lyinp  low  iiotential 
on  Transfer- 1  and  Carry.  .A  visible 
discharpe  will  form  on  the  Carry 
or  on  one  of  the  cathode  finpers  of 
Transfer- 1.  The  prids  of  1’  ,  and 
C.n  are  both  d-c  connected  to  the 
conductinp  sides  of  their  tripper 
stapes,  resultinp  in  reduced  prid 
|)Otentials  on  C  ,  and  I’  No  dis¬ 
charpe  plow  can  form  on  Transfer 
or  Index  since  both  of  their  buffer 
stapes  are  close  to  cutoff,  resultinp 
in  hiph  positive  potentials  on  these 
cathode  rinps. 

The  reset  .switch  also  functions  as 
a  zero-settinp  device  pivinp  tin- 
plow  discharpe  a  definite  position 
befont  applyinp  impul.ses.  In  order 
to  fix  the  startinp  location  of  the 
discharpe  on  the  Carry,  the  voltape 


between  Carry  and  anode  is  made 
hipher  than  any  other  by  returninp 
the  Carry  to  pround  potential 
throuph  the  re.set  switch. 

Fipiire  6  shows  a  complete  action 
cycle  of  all  tripper  stapes  and  will 
help  in  explaininp  the  steppinp 
function.  The  shaded  portion  of 
each  circle  indicates  the  conductinp 
side  of  the  tripper  stapes.  Startinp 
at  time  t ,  there  is  a  larpe  potential 
difference  between  Transfer-1 
I  which  includes  the  (’arry)  and  the 
anode  of  the  buffer  stape  connected 
to  r  1,  while  low  potential  differ¬ 
ences  exist  between  Transfer  and 
Index  and  their  respective  buffer 
.stapes.  Conseipiently,  a  plow  will  be 
formed  only  on  a  finper  of  Trans- 
fer-1  or  on  the  Carry.  .A  nepative 
iminilse  throuph  the  common  input 
line  at  time  t  will  cause  section  C  , 
and  r.,  to  conduct.  Tube  V’,  will  be 
unaffected  by  the  pulse.  The  chanpe 
in  the  conductinp  cycle  of  C  and  V 
will  res”lt  in  advancement  of  the 
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FIG.  6  Action  cycle  of  trigger  stages  ol 

Fig.  5  (see  text) 
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FIG.  7 — Decade-type  discharge  tube  counting  circuit.  A  cascade  form  of  this  circuit 
is  used  to  make  a  four  stage  counter  illustrated  elsewhere 


jrlow  from  the  tiiiKer  on  Transfer- 1 
to  a  neijrhboriiiK  cathode  linjrer  on 
Transfer. 

The  followinjr  nejrative  inipiil.se 
at  time  t  will  alter  the  conducting 
cycle  of  r.  and  V  and  advance  the 
ydow  by  one  more  step,  from  the 
Transfer  to  the  Index.  Another 
negative  impulse  at  time  t.  will 
move  the  ydow  to  a  cathode  finder 
a>rain  located  on  Transfer- 1. 

Decade  Circuit 

A  decade  type  of  circuit  reipiir- 
inp'-  10  nejrative  input  pulses  for 
each  ct)mplete  revolution  of  the  dis¬ 
charge  in  the  tube  is  jriven  in  Fijr. 
7.  The  wave  shapes  at  the  various 
cathode  I'inys  are  shown  in  Fi>r.  8. 

Tubes  r  and  F  are  used  in  tlip- 
tlop  circuits  and  F  is  a  tri^r^rer 
staye.  The  output  of  each  of  these 
tlii)-tlops  and  the  trijrt-'er  are  fed 
through  buffer  stajres  to  the  cathode 
l  iny's.  At  the  start  of  the  operation 
at  time  t  .  one  cathode  finy'er  on  the 
Index  views.  A  nevative  impulse  at 
time  f  will  trivver  F  and  at  the 
same  time  initiate  the  llip-llop  cycle 
in  F.  The  vhov  will  move  from  In¬ 
dex  to  Transfer-1.  After  approxi¬ 
mately  .'lo  microseconds  F,  will  re¬ 
turn  to  its  normal  condition, 
thereby  applyinv  a  nevative  pul.se 
to  tlip-llop  stave  F.  initiatinv  it^ 
conduct inv  cycle  and  causinv  an¬ 
other  transfer  of  the  vlow  from 
Transfer-1  to  Transfer.  After  an 
jidditional  :{(i  microseconds,  this 
tube  will  return  to  its  normtil  con¬ 
dition  and  the  output  from  the 
plate  of  F  ,  will  trivVer  F  „.  brinv 
inv  the  >tave  luick  to  its  orivintil 
condition.  This  will  result  in  ii 
fuither  step  of  the  vlow  to  :t  finver 
located  on  the  Index.  Therefore,  a 
sinvle  input  pulse  to  the  common 
ini)ut  line  of  the  circuit  will  advance 
the  discharve  iiy  three  electrodes; 
that  is.  from  one  cathmie  finver  on 
the  Index  to  the  next  finver  on  the 
same  rinv.  Fonse(|uentIy.  a  series 
of  ten  ininit  pul.-es  will  result  in 
one  comjilete  revolution  of  the  vlow. 

•■XNo  provided  in  the  circuit  is  a 
clipiier  stave  F  which  receives  its 
iitput  throuvh  a  transformer  from 
the  Carry.  The  output  of  this  stave 
can  be  Used  to  trivver  the  next 
decade  unit. 

The  circuit  for  resettinv  the 
decade  counter  is  of  different  de- 
sivn  from  the  one  outlined  for  the 


sinvle-step  unit.  In  a  decade  unit 
the  vlow  is  reset  to  the  one  cathode 
finver  of  the  Index  closest  to  the 
Carry.  This  is  accomfilished  by  the 
followinv  procedure.  Durinv  the 
inactive  i)eriod  of  the  circuit,  the 
vlow  discharve  will  rest  on  one 
finver  of  the  Index.  Closinv  the  re¬ 
set  switch  will  place  the  full  neva¬ 
tive  fiotential  of  lOo  volts  on  the 
Can\.  This  larve  nevative  poten¬ 
tial  will  cause  a  vlow  di.schai've  on 
the  Carry  electrode  and.  because  of 
the  increased  voltave  <irop  across 
the  I'late  I'esistance.  will  extinvuish 
the  vlow  on  the  Index.  ()i)eninv  the 
reset  switch  will  re-establish  the 
[Kitential  difference  between  Index 
and  anode.  Since  the  revion  sur- 
roundinv  the  Carry  electrode  has 
.just  been  ionized,  the  vlow  will 
show  preference  to  the  one  cathode 
finver  of  the  Index  situated  n^'arest 
the  Carry. 

Practical  Applications 

Several  novel  in.-truments  have 
lieen  desivned  emidoyinv  the  new 
lube.  Illustrated  is  a  simi>le  shut¬ 
ter-speed  indicator,  callable  of  ac¬ 
curately  timinv  camera  shutter 
speeds  from  1  loo  sec  to  1  sec.  The 
circuitry  in  this  instrument  con¬ 
sists  of  a  variable-fi’eipiency  phase- 
shift  oscillator,  feedinv  a  network 
which  in  turn  provides  voltaves  of 
proper  amplitudes  and  phases  to  the 
driver  staves.  In  u.se.  the  operat- 
inv  tube  is  simply  photovraphed 
and  the  vlow  points  counted  on  the 
developed  nevative. 

Also  illustrated  is  a  four-stave 
decade  counter  that  can  count  and 
revister  up  to  lo.ooo  input  pulses. 
The  position  of  the  vlow  discharve 
inside  each  tube  indicates  the  divit 


FIG.  8  Wave  shapes  encountered  in 
circuit  of  Fiq.  7 


stored.  The  electrical  circitit  of  this 
uttit  is  similar  to  the  decade  type 
described. 
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FIG.  1  Mechanical  drawing  showing  construction  of  the  traTeling-waee  oscilloscope  tube.  Struclurol  elements  are  not  shown 


Traveling-Wave 

Oscilloscope 


Kxp»“rinu‘iital  1 .0()(l-v»>lt  tiilie-  esjuM-ially  lor  (‘xaininatioii  of  i^hort  recurrent 

piilses.  has  almost  Hal  re>poiise  fnmi  0  to  oOd  me.  Input  impeilauce  is  To  ohms.  A  0.37- 
\<)lt  peak-lo-pealv  signal  jiives  a  pattern  10  trace  widths  liifili.  for  viewiu<r  through 

60-power  microscope 


VKRY  niGH-.spKKn  (iscillojoaphs 
and  oscillosiopt's  have  bocn  pro- 
(liiifd  in  the  past.'  ‘  The  oscillo- 
trraphs  in  whii-h  a  hijrh-voltajre  elec- 
tnin  Ijeam  falls  directly  on  a  photo- 
irraphic  plate  are  admirably  suited 
for  recording  sin^rle  traces.  Because 
such  oscillotrraj)hs  are  e.xpensive, 
hijrh-voltatre,  continuously-pumped 
devices  they  are  not  well  suited  for 
the  general  uses  to  which  laboratory 
o.scilloscopes  are  put  at  lower  fre- 
(|uencies. 

Hollmann’s  sealed  off  tube  was 
used  for  visual  ob.servation  of  fre- 
<piencies  to  around  SdlOO  me.  It  had 
a  dellection  sensitivity,  includintr 
the  effect  of  optical  maitnification, 
of  about  0.")  millimeter  per  volt. 
This  would  seem  to  call  for  sitrnals 
of  around  20  volts  peak-to-peak  for 
satisfactory  ob.servation.  As  ampli- 
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tiers  are  not  available  for  the  band- 
widths  attained,  this  lack  of  sensi¬ 
tivity  limits  the  use  of  the  tube  to 
rather  hiyh-level  sijtnals. 

Lee’s  oscillov’'rai)h  suffered  from  a 
similar  limitation:  the  dellection 
sensitivity  was  O.Oitl  millimeter  per 
volt  and  the  trace  diameter  0.01 
millimeter,  and  thus  100  volts  were 
required  for  a  deflection  lb  times 
the  trace  width. 

This  jiaper  describes  an  exjieri- 
mental  l.bbO-volt  o.scillo.scope  tube 
with  an  almost  flat  frequency  re¬ 
sponse  from  (t  to  over  obO  me.  The 
signal  input  impedance  is  75  ohms. 
Thus,  the  si^mal  can  be  conveyed 
to  the  o.scilloscope  by  means  of 
standard  75-ohm  flexible  coaxial 


cable.  .A  voltavre  of  approximately 
b.b37  volt  deflects  the  spot  one  trace 
width,  so  that  0.37  volt  peak-to-peak 
trives  a  pattern  about  lb  trace- 
widths  hitrh.  .A  sinusoidal  siymal 
of  b.37  volt  peak-to-peak  into  75 
ohms  represents  a  power  of  2.3 
milliwatts.  Thus,  an  input  of  a 
few  milliwatts  jrives  an  adecpiate 
resi)onse,  and  the  o.scilloscope  can 
be  used  for  most  purposes  without 
an  amplifier.  The  horizontal  de¬ 
flection  sensitivity  is  about  0.23  volt 
per  mil. 

The  oscilloscope  is  intended  for 
use  as  a  general  laboratory  aid, 
especially  in  the  examination  of 
short  recurrent  pulses,  much  as 
oscillo.scopes  are  used  at  lower  fre- 
(piencies.  It  is  not  suitable  for  the 
photopraphy  of  sinple  traces. 

The  performance  of  the  oscillo- 
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scope  is  achieved  through  two 
means — the  use  of  optical  ma>rnifi- 
cation  of  the  i)attern.  and  the  use  of 
a  travelinp-wave  deflection  system 
in  order  to  provide  jrood  vertical 
deflection  sensitivity  without  band¬ 
width  limitation  because  of  transit 
time. 

The  advantajre  of  optical  magni¬ 
fication  of  the  imajre  is  easily  made 
apparent.  In  the  present  tube  the 


TiaTelinq-wave  oscilloscope  tube,  shown 
ia  foreground,  is  viewed  through  the 
&0-power  microscope  mounted  on  the  side 
of  the  housing  box  for  the  tube 

spot  is  about  1  mil  in  diameter  and 
a  magnification  of  til)  diameters  is 
used.  The  electron-optics  could  be 
altered  to  jrive  til)  times  the  deflec¬ 
tion  for  a  given  signal.  This  would 
result  in  a  spot  tiO  mils  in  diameter 
and  in  a  decrease  in  brightness  by  a 
factor  of  1  S.tiOi).  The  pattern 
would  be  almost  or  (piite  invisible. 
As  it  is,  a  microscope  objective  of 
numerical  aperture  11.12  is  used. 
This  gathers  about  41)0  times  as 
much  light  as  the  pui)il  of  the  eye 
would  at  a  viewing  distance  of  10 
inches.  Thus,  neglecting  light  loss 
in  the  micro.scope,  the  brightness  of 
the  magnified  pattern  is  about  a 
tenth  that  of  the  pattern  seen  di¬ 
rectly.  An  eiiuivaleiit  expansion  of 
the  deflection  by  electron-optical 
means  would  result  in  a  pattern  only 
about  1  400  as  bright  as  that 
attained. 

The  u.se  of  four  deflecting  plates 
in  a  traveling-wave  circuit  rather 


than  one  plate  makes  possible  either 
a  gain  in  bandwidth  by  a  factor  of 
four  for  a  given  deflection  .sensitiv¬ 
ity,  or  four  times  the  deflection  (a 
gain  of  12  ilb)  for  a  given  band¬ 
width. 

A  detailed  drawing  of  tlje  o.scil- 
loscope  tube  would  be  complex  and 
confusing,  so  the  important  ele¬ 
ments  only  have  been  shown  in  Fig. 

1  to  give  an  idea  of  the  construction 
of  the  tube,  itlost  of  the  elements 
are  machined  of  copper  or  monel. 

All  the  electrodes  shown  in  the 
sketch  except  the  cathode,  the  modu¬ 
lating  electrode,  the  focusing  elec¬ 
trode,  the  vertical  deflecting  plates 
and  one  of  the  horizontal  deflecting 
plates  are  supported  mechanically 
and  held  electrically  at  anode 
potential  by  structural  elements 
which  are  not  shown.  Klectrons 
from  the  flat  indirectly-heated 
cathode  are  focu.sed  on  a  small  aper¬ 
ture  (.0.8  to  1.1)  mil  in  diameter)  in 
a  thin  copper  disk  by  means  of  mod¬ 
ulating  and  accelerating  electrodes. 
Th**  modulating  electrode  has  a  flO- 
mil  aperture  very  close  to  the 
cathode.  The  disk  with  the  1-mil 
aperture  and  most  of  the  rest  of  the 
structure  are  at  anode  potential, 
that  is,  1,001)  Volts  positive  with  re¬ 
spect  to  the  cathode. 

Three  inches  beyond  the  1-mil 
apei'ture  there  is  a  symmetrical  lens 
consisting  of  two  outer  apertured 
electrodes  at  anode  potential,  and  a 
central  focusing  electrode  held 
about  500  volts  positive  with  respect 
to  the  cathode.  A  flO-mil  diameter 
aperture  in  a  disk  just  beyond  the 
lens  limits  the  diameter  of  the  beam 
which  enters  the  deflecting  region. 
The  lens  images  the  1-mil  aperture 
on  a  fluorescent  screen  inches 
beyond  the  center  of  the  lens.  The 
fluorescent  material  is  deposited  on 
a  microscope  cover  glass.  The 
screen  can  be  viewed  through  an 
optically  ground  window  se:iled  into 
the  end  of  the  envelope. 

Deflection  Systems 

The  dellection  systems  are  one¬ 
sided.  This  is  tolerable  because  of 
the  very  small  angular  deflections 
used.  The  horizontal  system  con¬ 
sists  of  two  small  plate.s,  which  are 
spaced  4o  mils  apart  and  are  0.25 
inch  scpiare.  The  vertical  system 


consists  of  four  plates,  each  about 
0.25  inch  long.  These  plates  are 
supported  by  ceramic  strips  40  mils 
above  a  phine  surface  held  at  anode 
potential.  The  electron  stream 
travels  between  this  plane  surface 
and  the  jdates.  The  plates  form  the 
capacitive  elements  of  a  low-pass 
filter. 

The  assumed  circuit  of  the  filter 
is  as  shown  in  Fig.  2.  The  capaci¬ 
tances  C  are  the  capacitances  of  the 
individual  deflecting  jilates  to  the 
opposed  plane  surface.  The  induct¬ 
ances  L  are  small,  .self-supporting  3- 
turn  coils.  The  inductance  L>2  in 
.series  with  the  75-ohm  terminat¬ 
ing  resistance  is  merely  the  induc¬ 
tance  of  the  resistor  and  its  sup¬ 
port.  The  half-section  inductance 
in  series  with  the  coaxial  input 
lead  is  a  one-turn  self-supporting 
coil. 

The  design  values  of  the  elements 
are  C  —  3.2  micromicrofarads  and 
L  —  0.018  microhenries. 

The  characteristic  impedance  K 
of  the  filter  is 

K  =  \  1  -  (1) 

The  element  values  have  been 
chosen  so  as  to  make  this  75  ohms  at 
low  frecpiencies. 

The  design  cutofl'  fretpiency  is 
1,330  me.  -Xt  the  higher  fi'eipien- 
cies  the  characteristic  impedance 
of  the  filter  departs  substantially 
from  the  75-ohm  impedance  of  the 
coaxial  input  line  and  of  the  termi¬ 
nating  resistance.  This  results  in  a 
standing  wave  at  the  input.  The 
standing-wave  ratio  has  been  calcu¬ 
lated  for  the  design  values  of  the 
elements  and  is  plotted  vs  freipiency 
in  Fig.  3. 

The  phase  shift  ^  per  .swtion  is 
given  by  —  cos'  (1  —  'Ir'f'LC). 
•■Xt  low  fre(piencies  this  becomes 

approximately  2-/  \/IA'  radi¬ 
ans. 

This  low-frei|uency  ai)proxima- 
tion  corresponds  to  propagation  of 
a  wave  along  the  filter  with  a  con¬ 
stant  \elocity.  As  the  tube  was 
originally  designed  for  2,0()0-volt 
operation,  the  element  values  were 
chosen  to  make  this  velocity  of  prop¬ 
agation  equal  to  the  velocity  of 
2,i)00-volt  electrons,  that  is,  0.089 
times  the  speed  of  light. 
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Kvi‘n  if  the  filter  had  a  constant 
phase  velocity,  there  would  be  some 
reduction  in  sensitivity  at  high  fre¬ 
quencies  because  of  transit  time 
past  individual  detlectinK’  plates. 
This  is  ay'srravated  by  the  fact  that 
at  the  higher  fre<|uencies  the  phase 
shift  3  per  section  is  not  propor¬ 
tional  to  fre(iuency.  The  reduction 
of  response  becau.se  of  transit  time 
has  been  calculated  for  the  desi>rn 
values  of  the  filter  parameters  and 
is  shown  in  Fip.  3. 

While  the  tube  was  orijrinally  in¬ 
tended  for  2,000-volt  operation  and 
the  filter  was  desi>rned  accordingly, 
it  was  found  that  the  trace  was 
bright  enoujrh  at  1,000  volts,  and 
the  tube  has  been  u.sed  chietiy  at 
this  voltajre.  The  1,000-volt  curve 
of  Fip.  3  shows  that  transit-time 
effects  are  not  at  all  bad  at  1,000 
volts. 

The  actual  standing  wave  has 
been  measured  up  to  .500  me  and  has 
been  found  to  be  somewhat  worse 
than  indicated  by  Fi>f.  3;  the 
standinjr-wave  ratio  rose  jriadually 
to  about  3  (11)  at  .5(»0  me.  This  is 
probably  because  of  inaccurate  ele¬ 
ment  values.  The  d-c  capacitances 
departed  a  little  from  the  desi^rn 
values.  The  coils  used  were  not 
measured  individually  or  in  place; 
dimensions  were  based  on  meas¬ 
urements  with  a  stan(lint.f-wave 
machine. 

The  measured  sensitivity  for 
l.OoO-volt  operation  fell  less  than  1 
db  from  0  to  .500  me. 

Spot  Siie 

The  spot  diameter  has  been  vari¬ 
ously  estimated.  One  tube  had  a 
first  aperture  api)roximately  0.8 
mil  in  diameter.  With  a  horizontal 
sweep  covering  the  width  of  the 
screen,  a  0.028-vo!t  peak-to-peak 
scpiare  wave  >rave  at  the  center  of 
the  screen  two  brijrht  traces  just 
separated  by  a  narrow  dark  line. 
This  implies  a  spot  width  of  0.7.5 


FIG.  2 — Assumed  circuit  of  the  filter 
formed  by  the  deflection  systems 


mil.  Thus,  it  is  felt  that  the  fiKure 
of  0.037  volt  per  spot  width,  which 
was  jriven  earlier,  is  reasontibly 
conservative. 

With  the  60-power  microscope 
tised,  the  field  corresponds  to  a  total 
deflection  of  about  ±  1/lG  of  an 
inch.  The  allowable  vertical  defiec- 
tion  appears  to  be  about  half  of 
this,  partly  because  of  interception 
of  electrons  by  the  plates. 

So  far  the  tube  has  been  u.sed 
with  a  sinusoidal  sweep  in  a  circuit 
substantia'ly  as  shown  in  Fijf.  4. 
.\n  o.scillator  drives  a  circuit  under 
test,  such  as  a  pul.ser,  and  the  out¬ 
put  of  this  circuit  is  fed  to  the  coax¬ 
ial  input  of  the  vertical  plates  by 
means  of  7.5-ohm  coaxial  cable.  The 
o.scillator  also  drives  the  horizontal 
plate  by  means  of  a  resonant  circuit. 
The  phase  of  the  voltaires  can  be 
adjusted  by  usinjr  cables  of  different 
lengths  between  the  circuit  and  the 
tube,  and  a  fine  adjustment  is  ob¬ 
tained  by  tuning  the  resonant  hori¬ 
zontal-deflection  c i rc  u  i  t . 

The  photo^rraph  shows  the  tube. 


FIG.  3  Curves  shewing  compuied  stand¬ 
ing-wave  ratio  and  computed  transit  time 
loss  vs  trequency.  Measurements  show 
close  adherence  to  computed  values 
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FIG.  4  Block  diagram  showing  typical 
set-up  using  traveling-wave  oscilloscope 


FIG.  S  —  Enlarqement  of  pholoqraph  of 
screen.  Horizontal  signal  is  40-mc  sine 
wave,  and  vertical  signal  is  the  output 
of  a  harmonic  producer  with  320  me 
predominating.  Peakto-peak  deflection 
is  approximately  0.03  inch 

and  a  metal  box  containing  the 
tube,  with  a  6()-power  micro.scope 
mounted  for  viewing  the  screen. 
The  coaxial  input  at  the  lower  left 
is  that  to  the  vertical  plates,  and 
thitt  ;it  the  lower  riirht  Koes  to  the 
resonant  circuit  across  the  horizon¬ 
tal  plates.  It  is  imperative  that  the 
tube  be  mounted  in  a  mairnetic 
shield. 

Figure  .5  shows  an  enlargement 
of  a  photograph  of  the  pattern.  The 
sweep  was  a  40-mc  sine  wave  and 
the  output  of  a  harmonic  jrenerator 
irivinn  predominantly  320  me  was 
applied  to  the  vertical  plates.  The 
micro.scoi)e  objective  was  used  as  a 
lens.  The  exposure  was  j  second, 
with  l.OOU-volt  operation. 

The  tube  has  proved  very  useful 
in  its  present  form,  but  it  is  possible 
that  even  better  results  could  be 
achieved  throujrh  careful  develop¬ 
ment  wo.-k.  Thus,  it  seems  likely 
that  the  detltH-tion  sensitivity  could 
be  somewhat  improved  without  loss 
of  briirhtness.  h’or  instance,  a 
hijrher  cathode  current  density  and 
a  smaller  aperture  mijfht  be  used, 
toKether  with  )/reater  optical  mag¬ 
nification. 

The  tube  owes  much  of  its  success 
to  jrood  mechanical  desijrn  and  care¬ 
ful  supervision  of  construction  by 
F.  H.  Hest  of  these  Laboratories. 

Rkkkkkncks 

M  von  Artlftinr*.  IVr  Kl«*ktnm**n- 
Hovhir*  tx-z  uml  Ktrk- 
trf>ukusf,k.  .•»!.  p  I'^l.  lU‘i\ 
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Test  setup  including  two  magnetic  tluid  clutches  (adiacent  to  slip  rings  at  top  and 
bottom).  Clutch  rotors  are  driven  by  a  c  motor  through  differential  gear  arrangement 


MAGNETIC  FLUID  CLUTCH  in 

Ke|((»rt  oil  ol)taiii«‘ti  uitli  \ariou>  iron-disk  rotor  drsijins  running  in  oil  and 

pouderrd  iron  inixtiirr  that  -olidirn'.-  when  majiiietie  lield  is  applied.  \t  natural  Ire- 
(pieneie>  helow  .'iO  eps  >neh  ehiteh  units  are  hijrlily  nsefni  in  servoineehanisin> 


Thk  pos.sibii.ity  of  iisin^'  thf 
majrnetii.'  tliiiil  iliitch  in  servo¬ 
mechanisms  has  led  to  a  siiHiciently 
thoronydi  invest ijrat ion  to  arrive  at 
the  following  coiuliisio!is  concern¬ 
ing’’  its  performance  and  ai)i)lication  ; 

I  I  I  Maximum  natural  freipien- 
cies  (d'  servomechanisms  incoriio- 
ratinjr  magnetic  tliiid  chitchcs  with 
disk  design  and  dimensions  as  in 
Fiv.  1  are  limited  i  because  of  tran¬ 
sient  tinu’  latrsi  to  about  .‘5b  cycles 
per  second. 

i2)  Maximum  transmitted  horse¬ 
power  with  rotor  and  stator  locked 
is  limited  only  by  the  size  and 
strength  (d’  structural  matei’ials 
used. 

( 15 1  Maximum  transmitted  torcpie 
with  slip  between  ridor  and  stator 
depends  primarily  on  the  ability  of 
the  clutch  to  dissipate  lary’e 
amounts  of  heat.  In  this  condition. 


with  the  ndor  operating  ajrainst 
a  spring  load,  the  heat  y^enerated 
is  a  function  of  ri)m  and  ai)plied 
tor<|Ue.  .About  2.')b  watts  can  be 
safely  dissipated  in  a  sintrle-disk 
:5-inch  clutch  operatiny’  at  ambient 
room  temperature  and  havinyr  no 
cooliny’  vanes. 

i  ll  .All  bearinys  must  be  ade- 
Uiiate’y  sealed  ayainst  the  mayntdic 
tluid.  The  sinyle-disk  .‘S-inch  clutch 
desiyn  of  Fiy.  1  has  been  in  opera¬ 
tion  for  over  :5bb  hours  with  neyli- 
yible  loss  of  tluid.  with  the  motor 
shaft  horizontal. 

(.■>1  For  a  2-inch  sinyle-disk 
clutch,  speeds  under  :5,(tbb  rpm  yive 
no  ti'ouble  from  a  ceiitrifuyal  i)ack- 
iny  of  iron  on  the  ndor  [leriphery. 

( () »  .A  hiyh  nickel  steel  such  as 
•Alleyheny  IT.AO  is  recommended  for 
stator  and  l•(dor  consti’uction  to 
eliminate  adverse  effects  id'  hys¬ 


teresis  in  these  components. 

(7)  An  increa.se  in  tonpie  usiny 
the  same  excitation  current  can 
be  obtained  by  usiny  a  rotor  disk 
with  concentric  holes  near  the  per¬ 
iphery. 

I I  Maynetii-  tluid  clutche.--  are 
not  r. ’commended  for  use  on  spriny 
loads  unless  pi’ovisions  for  heat  dis¬ 
sipation  ai’e  maiU'. 

Time  Lags 

f'our  servo  systems  employiny 
clutches  as  output  components  have 
been  built  and  tested  sulfu  iently  to 
deteimine  the  natural  freipiency 
for  each  system.  In  each  case,  thi.s 
fi’ei|uency  was  fouiul  to  be  about  21* 
cycles  per  seiond.  However,  the  re- 
storiny  toniiie  constant  K  measured 
at  steady  state  and  the  inertia  J  of 
the  system  when  converted  to  suit¬ 
able  units  and  substituted  into  the 
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FIG.  I  CroM  section  of  single  disk  magnetic  fluid  clutch.  Rotor  disk  is  bolted  to 
end  of  shaft 


Servo  Applications 


By  GORMAN  R.  NELSON 

.V/'./M  />!»  wio« 

Foirthil»i  k'noifir  tiinl  Airpinn*  ('orp. 
(hik  /k  »  Tcnnessrr 


FIG.  2 — Transient  speed  response  oscil¬ 
lograms  of  magnetic  fluid  clutch,  ob¬ 
tained  from  400-cycle  drag-cup  tach¬ 
ometer  coupled  to  clutch  output  shaft 


(MiuatidU  1.1.  \  K  .1  indiiati-d  a 

natural  friMiin’iii-y  nuii-h  hiv'hcr 
than  that  olitaincd. 

It  was  at  first  hi-lievfd  that  the 
inertia  <if  the  system  eould  not  he 
eorreetlv  determined  by  eonven- 


ated  a  in  Fiy.  2A.  The  dead  time  of  O.ltOT 
hiy'her  second  represents  the  smallest  lay' 
obtainable  with  this  clutch.  The 
lat  the  rise  time  to  1,<)20  rpm  of  0.P2  .sec- 
not  be  ond  represents  the  maximum  accel- 
■onven-  eration. 


— 

“1 

_ 

— 

/ 

_ 

r 

L 

_ 

L_. 

FIG.  3 — Transient  torque  response  ol 
single-disk  3  inch  clutch 


tional  methods.  Since  the  two 
rotors  were  running  in  a  mixturt" 
of  iron  and  oil.  it  seemed  possible 
that  the  inertiii  of  the  system  miy'ht 
be  chaiiirt.d  by  the  accumulation  of 
packed  iron  on  the  rotor,  and  that 
the  reduced  fretpiency  response  was 
caused  by  the  greater  inertia.  The 
system  inertia  would  have  to  change 
by  a  factor  of  ten.  however,  to  ac¬ 
count  foi-  the  disci'epancy.  In  no 
case  could  an  inciease  in  inertiii  of 
more  than  a  few  percent  be  traced 
to  this  cause. 

The  transient  speed  response  of 
a  may'netie  clutch  unit  with  a  near 
saturated  maKiietic  circuit  is  shown 


The  remaining  .cscilloyriims  in 
Fijr.  2  show  that  the  de;id  time  is 
directly  proportional  to  the  excitiny' 
voltay'e.  In  Fiy'.  2F  the  applied 
tonpie  is  not  suHicient  to  overcome 
the  vi.scous  dray',  hence  the  rotor 
never  reaches  its  maximum  speed. 

The  only  remaininy'  parameter 
able  to  account  for  the  fre.iuency 
respon.se  obtained  is  the  tonpie  T. 
This  was  invest iy'ated  by  takinyr  the 
e.piation  of  motion  .ho'  •  Fi.i  T 
and  assuminy'  J  a  constant  as  meas¬ 
ured  e.pial  to  40U  and  F  a  constant 
eipial  to  fl.IMKI.  From  the  o.scillo- 
y'ram  of  Fiy'.  21),  m'  and  were  ob¬ 
tained  for  about  12  points  alon^'  the 


FIG.  4  -Transient  torque  response  oi 
single-disk  S  inch  clutch  operating  with 
maximum  applied  Toltage 
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FIG.  6  Current  torque  curves  obtained  with  three  different  disk  configurations  for 
steady  state  operation  at  two  different  speeds 


envelope  and  the  sum  Jm  ♦  f’u)  was 
plotted  for  each  point.  The  resnlt- 
inpr  plot  of  tonpie  obtained  is  shown 
in  Fijr.  3. 

The  eipiation  /,.  =  l/(  T;. -r  T,) 
pives  the  highest  stable  fiindamen- 
tiil  fretpiency  /„  obtainable'  from  a 
servo  with  the  indicial  response 
shown  in  F'ip.  3.  Here  T is  the 
de;id  time  and  T,.  is  the  response 
time.  For  the  particular  input  ap¬ 
plied  in  this  case,  the  frequency  of 
oscillation  would  be  about  8  cycles 
per  second. 

The  tonpie  respon.se  curve  ob¬ 
tained  with  data  from  Fip.  '2.\  is 
shown  in  Fijr.  4,  The  applied  cur¬ 
rent  in  this  case  was  sullicient  to 
e.xceed  the  saturation  knee  of  the 
magnetic  circuit,  and  therefore  rep¬ 
resents  the  condition  of  ma.ximiim 
tonpie.  No  response  is  indicated 
for  (1.007  second,  and  maximum 
torque  is  reached  in  not  less  than 
0.027  second.  Usinp  the  criteria 
mentioned  previously,  the  maxi¬ 
mum  frequency  would  be  f  1 
(0.007  ■  0.027)  30  cycles  per 

second.  The  value  is  an  upper  limit 
for  this  particular  clutch  desipn. 
This  provides  the  most  reasonable 
exp'anation  of  why  a  hiplier  fre¬ 
quency  resiionse  cannot  be  obtained 
with  the  piven  clutch  dimensions. 

Rotor  Design 

.Several  rotor  confipurations  wei'e 
considered.  In  all  cases,  however, 
thinkinp  was  puided  liy  the  desire 
to  remove  as  much  metal  from  the 
rotor  as  possible  and  still  retain  or 
increase  the  torcpie  and  maintain 


FIG.  5  -  Disk  coniiqurations  used  durinq 
experiments  wilh  3  inch  clutch 


suttkient  structural  strenpth.  Con- 
tipurations  of  four  disks  which  ap¬ 
peared  most  promisinp  in  this  re¬ 
spect  are  shown  in  Fip.  ~t.  Slotted 
disks  were  tried  but  discarded  be¬ 
cause  of  poor  performance.  The 
disk  contipuration  of  Fip.  .71)  was 
tried  in  an  attemi>t  to  counteract 
tlu“  etfects  of  centrifupal  separation 
of  iron  and  oil.  Results  of  tests  on 
the  other  three  disks  at  two  speeds 
are  shown  in  Fip.  (>.  The  curves 
indicate  that  for  the  same  excita¬ 
tion  current,  rotors  with  holes  pive 
a  tonpie  hipher  than  that  obtained 
with  the  solid  rotor.  The  weipht  of 
the  solid  rotor  is  about  .70  percent 
hipher  than  that  of  the  liphtest 
rotor.  The  reason  for  the  increa.sed 
torcpie  has  not  lieen  satisfactorily 
explained. 

To  date,  the  maximum  tonpie  ob¬ 
tained  from  any  of  six  clutches  has 
been  I. KOI  ounce-inches  at  700  ma. 
The  limitinp  factor  in  this  test  was 
not  the  clutch,  but  the  power  supply 
fiirnishinp  the  current.  .As  yet,  no 
clutch  has  lieen  completely  satu¬ 
rated. 

Centrifugal  Effects 

In  order  to  check  the  etfects  of 
centrifupal  separation  of  iron  and 
oil,  a  3-inch  clutch  was  run  with 
rotor  and  stator  at  the  same  speed. 


No  excitation  was  applied.  The 
weipht  ratio  of  the  iron-oil  fluid 
was  (>:1.  The  spacinp  between  rotor 
and  stator  walls  was  1  16  inch. 
Tests  were  made  to  determine  how 
lonp  the  clutch  could  be  run  at  2,400 
r|ini  without  ill  effects  from  pack- 
inp  of  the  powdered  iron  and  siibse- 
(pieiit  bindinp  of  the  rotor. 

At  tirst,  the  rotor  and  stator 
were  run  at  zero  relative  speed  for 
two  minutes.  Little  effect  was 
noted.  Testinp  time  was  increased 
until  the  stator  and  rotor  were  run 
topether  for  about  1  hour.  At  the 
end  of  this  time,  the  tonpie  re- 
(piired  to  stall  the  rotor  with  stator 
runninp  at  2,'l(l(l  rpm  with  no  ex¬ 
citation  was  found  to  be  very  hiph, 
in  the  order  of  1,2(10  ounce-inches. 
The  result  of  this  test  is  shown  in 
Fip.  7. 

It  is  interestinp  to  note  that  al- 
thouph  an  increased  drap  is  pro¬ 
duced,  it  does  return  to  normal  in 
about  20  minutes.  This  was  found 
to  be  the  worst  iiossible  case.  .Add- 
inp  excitation  decreases  this  effect. 
It  is  improbable  that  any  servo 
would  run  with  stator  and  rotor 
locked  for  any  lenpth  of  time  com¬ 
parable  to  the  test  conditions,  be¬ 
cause  the  duty  cycle  for  a  servo  ap- 
idication  is  penerally  only  a  few 
seconds. 
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FIG.  8"  Permanent  efiects  oi  running 
rotor  and  stator  at  same  speed  ior  long 
periods  oi  time.  Speed  was  2.400  rpm 


FIG.  9 — Viscous  drag  lor  single-disk  3- 
inch  clutch 


An  apiiarenlly  pt'inianent  eireit 
of  centrifup'al  action  is  an  increa.so 
in  torque  for  the  siinie  excitation 
current  when  the  stator  anti  rotor 
are  run  at  same  speeds  for  lonyT 
periods  of  time.  After  each  period 
of  runninjr  the  rotor  and  stator  to¬ 
gether,  the  rotor  was  stalled  and  the 
dra^  permitted  to  return  to  normal 
before  any  torque  m'asurements 
were  taken  with  excitation  a))plied. 
The  results  are  shu.vn  in  Fic'.  8. 


The  tonpie  exerted  on  the  rotor 
due  to  the  viscosity  of  the  maKnetie 
fluid  can  he  readily  measurtd  at 
various  spE'eds.  This  effect  was 
measured  usiiiir  a  3-inch  sinple-disk 
clutch  with  a  M-hole  rotor.  The 
stator  was  driven  from  ;i  variable- 
speed  motor,  and  the  stiilled  rotor 
toniue  was  measured  with  a  spring 
scale  and  lever  arm  fixed  to  the 
rotor.  No  excitation  was  applied  to 
the  clutch.  The  variation  of  torque 
with  rpm  is  shown  in  Fi^.  9.  For 
the  lower  portion  of  this  curve,  the 
friction  tonpie  per  unit  output 
speed  is  about  o.tiOO  dyne-cm  per 
radian  per  second. 

Residual  Torque 

If  one  considers  a  single  ciutch, 
then  the  ratio  of  residual  torque  to 
maximum  tonpie  for  this  particular 
size  is  approximately  G:  1.000,  or 
less  than  1  percent.  If  the  clutch  is 
to  be  applied  to  a  servo  system,  then 
in  all  probability  two  clutches 
runninyT  in  opposition  will  be  used. 
In  such  an  application,  the  residual 
tonpies  will  cancel  each  other.  The 
tonpie  due  to  viscosity  must  still  be 
considered,  since  as  one  clutch  is 
excited,  the  other  clutch  rotor  will 
chaiiire  speed.  This  factor  will  cause 
the  relative  rotor-stator  speed  to 
possibly  double. 

The  servo  system  shown  in  Fip. 


l(t  is  used  as  a  multiplying  device. 
In  view  of  the  lack  of  accurate  low- 
tonpie  potentiometers  and  the  ne¬ 
cessity  of  fast  resjionse  in  multiply¬ 
ing  two  voltages,  it  seemed  the  mag¬ 
netic  fluid  clutch  could  be  advan¬ 
tageously  used  in  this  application. 
The  rt'sponse  of  this  servo  to  a  step 
injiut  and  a  variable  sinusoidal  in¬ 
put  is  also  shown.  The  step  input 
is  sufficient  to  enable  the  clutch 
rotor  to  run  at  maximum  speed  be¬ 
fore  reaching  balance. 

It  is  important  in  using  magnetic 
fluid  clutches  in  servo  applications 
that  units  be  u.sed  which  are  as 
nearly  identical  as  possible.  For 
dissimilar  clutches,  the  gain  of  the 
system  would  depend  on  which 
clutch  is  excited.  The  present  ac¬ 
curacy  is  TT  0.1  percent,  which  is  the 
accuracy  of  the  potentiometer. 

No  detailed  explanation  of  this 
servo  is  given  here  since  the  opera¬ 
tion  is  fully  explained  in  a  previous 
Iiaper’.  The  author  acknowledges 
the  a.ssistance  of  Lyle  .Martin  and 
Lewis  Nelson. 

Rekkrknces 

(1)  National  I?ur»aM  of  Standards* 
Tprlinii  al  |H.rt  N«>.  1213.  “The  Maffnetlo 
FIiimI  riiit.'h  “ 

(2>  ‘d  Automatic  ControlH**, 

Anurican  .'<o4j»ty  of  M.«*haniral  f*?ngri- 
1:M'' 

(3>  K.  S  arnl  Iv  H.  Mann.  S**rvo 

KmpluyinK  tla-  Matm  tic  Fluid  Clutch.  Ke- 
new  of  Sritntifir  i  nstru  in*  nt.s.  p  It".  Feb. 
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FIG*  7 — Change  in  clutch  drag  due  to 
centrifugal  packing  of  iron  powder 


FIG.  10 — Servo  system  used  as  multiplying  device,  with  magnetic  fluid  clutch  for 
fost  response  in  multiplying  two  voltages.  Responses  oi  this  servo  to  step  input  and 
variable  sinusoidal  input  ore  shown  below 
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Measurement  Method 


The  relatiuiLsliip  between  screen  hrijihtness  and  input  voltafie  is  approximated  by  a  power 
law,  with  the  exponent  2.2  for  the  l()BP4  and  2.5  for  the  lOFI*  1.  Tlie  exponents  indicate 
the  transfer  characteristic  w  hen  the  maxi  mum  hrifihtness  is  also  <:iven 


FIG.  I  Sample  characteristics  of  the 
10BP4  and  10FP4 


IN  CONSIDKRING  the  picture  tube 
a.s  a  circuit  element  in  a  tele¬ 
vision  circuit,  it  is  necessary  to 
know  how  video  sijrnals  are  trans¬ 
mitted  throuprh  the  tube. 

The  only  characteristic  to  be  con¬ 
sidered  here  is  the  one  relating  out¬ 
put  amplitude  (  bri>rhtness )  to  input 
amplitude  (voltajre),  sometimes 
called  the  transfer  characteristic. 
Picture  tubes  have  other  important 
characteristics,  chiefly  fre(iuency 
effects  associated  with  spot  size  and 
contrast  effects  due  to  internal  re¬ 
flections  of  liirht,  but  these  may 
safely  be  ignored  in  the  method  of 
measurement  that  follows. 

Sample  characteristics  measured 
by  this  method  are  shown  in  Fic^.  1. 
The  things  to  note  are  the  larjre 
ranpe  of  brightness  values,  nearly 
1,0(10  to  1  for  the  newer  tube,  and 
the  c'ood  fit  of  the  points  to  a 
smooth  curve.  This  smoothness  is 
inherent  in  the  nature  of  the  (pian- 
tity  actually  measured,  namely  the 
lojfarithmic  derivative  of  the 
briyditness-voltape  curve. 

This  ((uantity  is  immune  to  the 
small  fluctuations,  introduced  by 
line  voltay'e  variations,  that  often 
interfere  with  ilirect  measurement 


of  briKhtness  and  voltajre.  .■Xlso, 
the  process  of  intejrratinjr  the 
lojrarithmic  derivative  into  the 
briuhtness-voltaKe  function  is  in 
itself  a  smoothiiiK  operation. 

Circuit 

The  method  of  measurintr  the 
logarithmic  derivative  is  shown  in 
Fig.  2.  The  cathode  of  the  picture 
tube  is  connected  to  an  auxiliary 
circuit  carrying  an  on-off  d-c  signal 
controlled  by  a  mechanically  oper¬ 
ated  switch.  The  amount  of  signal 
reipiired  on  the  cathode  ranges 
from  about  0.2  volt  to  about  2  volts. 

The  control  grid  of  the  picture 
tube  is  fed,  through  a  suitable  coup¬ 
ling  capacitor,  an  all-white  com¬ 
posite  picture  signal  of  standard 


form  and  appropriate  amplitude. 
The  usual  deflection  signals  are  ap¬ 
plied  to  produce  a  normal  television 
raster  on  the  .screen.  The  bright¬ 
ness  of  this  raster  is  controlled  by 
adjustment  of  the  bias  on  the  con¬ 
trol  grid. 

Incremental  changes  in  screen 
brightness  are  made  by  the  cathode 
signal,  poled  up  so  that  the  screen 
is  brighter  when  the  signal  is  off. 
The  cathode  signal  is  turned  off,  and 
the  .screen  conseipiently  brightened. 


by  a  switch  at  the  Macbeth  lllumi- 
nometer  shown  on  the  right  in  Fig. 
2.  This  action  coincides  with  the 
mechanical  in.sertion  of  a  light  neu¬ 
tral  filter  into  the  optical  path  be¬ 
tween  the  picture  .screen  and  the 
llluminometer.  Opposing  factors 
thus  operate  on  the  brightness  seen 
through  the  llluminometer  eyepiece 
— the  cathode  signal  acting  to  in- 
crea.se  it,  the  neutral  filter  acting 
simultaneously  to  decrea.se  it.  There 
is  thus  a  particular  value  of  cathode 
signal  that  yields  a  null  result  when 
the  neutral  filter  is  moved  either 
into  or  out  of  the  optical  path.  Find¬ 
ing  that  value  of  Ai.’  by  succe.ssive 
trials  constitutes  the  measurement. 

There  are  two  reasons  for  this 
I)articular  arrangement:  it  saves 
recording  time  by  having  the  value 
of  AA,'  appear  on  the  voltmeter 
when  the  neutral  filter  is  in  its  rest 
ixisition  out  of  the  optical  path,  and 
it  avoids  the  possibility  of  error  in 
IK  due  to  cathode  current  in  the 
picture  tube. 

When  this  null  condition  exists, 
the  various  (piantities  appearing  in 
Fig.  2  are  related  a.s  shown  in  Fig. 

The  screen  brightness  takes  on 


FIG.  3  Relation  of  quantities  shown  in 
Fiq.  2  when  proper  cathode  signal  is 
found 
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for  Picture  Tubes 


By  M.  W.  BALDWIN 

Renearch  Enginrrr 
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two  values,  H  »  (A/f),  2  when  the 
neutral  filter  is  in,  K—  (AB),2 
when  it  is  out,  and  these  two  values 
stand  in  the  constant  ratio  .V  fixed 
by  the  filter. 

What  is  seen  throuKh  the  Mac¬ 
beth  eye  piece  is  always  the  lower 
value.  Since  neither  \B  nor  A/v 
is  infinitesimal,  the  exact  value  of 
brightness  at  which  their  ratio 
represents  the  derivative  is  un¬ 
known.  However,  the  overall  ac¬ 
curacy  of  the  measurement  is  not 
compromi.sed  if  the  arithmetic  aver¬ 
age  H  is  taken  in  place  of  the  exact 
value.  The  ratio  1A//1  (HSK)  is 
then  taken  to  be  the  loKarithmic 
derivative,  and  is  here  called  the 
sensitivity.  A  higher  value  of  .sen¬ 
sitivity  re(|uires  a  smaller  value  of 


FIG.  4  Measured  sensitivity  curves  are 
nearly  straight  lines 


.signal  voltage  to  produce  a  given 
visibility  of  brightness  change  on 
the  screen. 

Sensitivity  Curves 

Measured  sensitivity  curves  are 
shown  in  Kig.  4.  The  significant 
iispect  is  that  they  are  nearly 
straight  lines  on  this  log-log  plot. 
It  follows  that  the  derived  relation¬ 
ship  between  brightness  and  voltage 
I  Fig.  1)  may  be  approximated  by 
a  power  law,  with  the  exponent  2.2 


FIG.  S~  Measurinq  unit  employs  microscope  cover  qlasses  for  the  neutral  Ulter 


for  the  IOBI’4  or  2.,5  for  the  10FI*4. 
The.se  exponents  specify  the  charac¬ 
teristic  of  a  picture  tube  conci.sely 
and  adequately  if  the  maximum 
usable  brightness  is  also  stated. 

The  slope  of  a  log-log  plot  of 
sensitivity  against  brightness  is  re¬ 
lated  in  simple  fashion  to  the  ex¬ 
ponent  of  the  corresponding  power 
law.  If  the  power  law  B  —  E" 
and  if  we  take  the  logarithmic  de¬ 
rivative  as  a  good  approximation  to 
the  measured  .sensitivity: 


AH 

HAK 


,IH 

H,lh: 


=  uH  '  « 


then:  log  N  =  log  »i  —  1  a  log  B 
and  the  slope  of  the  log-log  plot  is 
—  1  It.  The  higher  the  exponent, 
the  smaller  the  value  of  the  slope. 
When  the  exponent  is  infinite  the 
slope  is  zero,  and  in  this  limiting 
ca.se  the  power  law  becomes  an  ex¬ 
ponential  law: 
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and  log  .9  is  independent  of  log  B. 

The  measured  sensitivity  curves 
are  integrated  by  straightforward 
step-by-step  summation  of  small 
voltage  ditferences,  working  down¬ 
ward  from  the  maximum  bright¬ 
ness  we  decide  to  call  usable.  Tak¬ 
ing  the  lbFI’4  curve  in  Fig.  1  as 
an  example,  we  start  at  60  foot- 
lamberts  and  make  the  first  step 
down  to  40  footlamberts. 


For  an  average  of  the  .sensitivity 
over  this  step,  take  its  value  at  50 
footlamberts,  the  mid-point.  That 
is,  take  (AB)  iB\E)  to  be  0.134 
per  volt.  The  brightness  step  \B 
is  minus  20  footlamberts,  the  aver¬ 
age  brightness  B  is  .50  footlamberts, 
and  the  voltage  step  IE  turns  out 
to  be  —3.0  volts.  So  we  plot  the 
40  footlambert  point  3.0  volts  away 
from  the  60  footlambert  point,  in 
the  negative  direction. 

The  second  step  is  down  to  30 
footlamberts.  At  the  mid-iM>int,  35 
footlamberts,  (A/?)  (B^E)  is  0.156 
per  volt.  For  this  10  footlambert 
step,  the  second  voltage  step  \E  is 
—  1.8  volts.  The  30  footlambert 
point  is  plotted  4.8  volts  away  from 
the  60  footlambert  point,  in  the 
negative  direction;  and  so  on  down 
the  curve. 


Optical  System 

Figure  5  shows  the  measuring  at¬ 
tachment  mounted  on  a  Macbeth 
Illuminometer.  The  lightshade  has 
been  moved  out  of  position  to  show 
the  neutral  filter  and  its  guides. 
This  neutral  filter  is  made  of  two 
clear  micro.scope  cover  glas.ses,  com¬ 
prising  four  air-glass  reflecting 
surfaces.  Its  measured  visual  dens¬ 
ity  is  0.07  (transmission  85  percent, 
factor  -V  zc  1.17).  The  manually 
operated  switch,  not  visible,  clo.ses 
when  the  neutral  filter  is  half-way 
into  the  optical  path  as  shown. 
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Harmonic  Analyzer 


Kle<-troiiiechanical  capable  of  analy/Jng  or  synthesizin':  any  waveform  whieli 

ean  be  represented  Ity  a  Fourier  sine  or  eosine  series  in  twenty  term>  or  less.  Data  is  pre¬ 
sented  on  two  recorders,  in  a  form  familiar  to  enfrineers.  with  an  aeeuraev  of  2  percent 


By  JULES  LEHMANN 


I.iibnratnr 
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FIG.  1 — Fundamental  circuit  shows  how  resistors  are  used  to  obtain  two-phase 
output  from  three-phase  synchro-translormers 


IT  IS  COMMON  HR.\CT1CK  to  use  the 
freciiieiu-y-responsc  method  to 
compute  the  sipiare-wave  response 
of  a  network,  or  to  judtre  the  fre- 
(piency  response  by  examininK  the 
siiuare-wave  response.  Fre<iuency 
response  or  s'piare-wave  response 
can  be  computed  by  methods 
found  in  most  enpineerinp  text¬ 
books,  l)ut  the  computations  are 
usually  'piite  laborious  and  time 
consuming. 

Harmonic  analyzers  capaljle  of 
carrying  out  such  computations 
have  been  in  existence  for  (luite 
some  time,  but  most  of  these  are 
purely  mechanical  and  not  very  easy 
to  handle.  The  analyzer-synthe¬ 
sizer  de.scribed  here  is  ea.sy  to  oper¬ 
ate  and  presents  the  results  in  a 
form  familiar  to  engineers. 

The  instrument  is  provided  with 
dials  on  which  the  amplitude  and 
phase  of  twenty  terms  can  be  set. 
To  synthesize,  the  amplitiuie  and 


FIG.  2-  Circuit  arrangement  used  for  synthesis  of  a  square- 
wave  response.  The  curve  in  the  corner  is  a  typical  frequency 
response  curve  used  for  synthesis 


FIG.  3  Circuit  arrangement  for  analysis  of  square-wave 
response.  A  square-wave  response  curve  with  regularly 
placed  steps  is  shown  in  upper  right-hand  corner 
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hijrhfst  harmoiiii'.  Tho  siiu'  uutiuit 
is  takfii  t'rom  tho  potontionioters 
I’’  whilo  tho  oosiiio  output  is  taken 
from  tho  potontiomotors  /'.  Those 
potontiomotors  are  ooinhinod  in  a 
dual  i>iit  and  aro  sot  totrethor  to  tho 
amplitudo  of  tho  rospootivo  har- 
monio. 

Tho  phaso  aiitrlo  of  each  harmonic 
is  sot  by  turninjr  tho  stator  of  the 
oorro'iHmdiiiK  synchro. 

Tho  output  voltay'os  of  the  poten- 
tioniotors  are  aildod  in  tho  suniminjr 
rosistors  A’,  and  A’.'  respin-tivoly, 
ami  aniplitiod  in  two  foodback  anip- 
litiors.  Tho  amplifiors’  output  can 
bo  rocordod  on  two  rocordors,  the 
paper  drums  (d‘  which  aro  ^reared 
to  tho  synchros  so  that  one  f-in. 
division  roprosonts  2i)  dotrroos  of 
tho  fundamontal. 

Fiiruro  2  shows  the  circuit  ar- 
rany'omont  used  for  the  synthesis  of 
a  s(|uaro-wavo  response.  In  the 
lower  riyht  is  shown  a  frequency 
response  curve  such  as  may  be  used 
for  tho  synthesis.  A  .schematic  of 


phase  response  of  tho  first  twenty 
odd  harmonics  are  sot  on  the  dials, 
atid  the  response  is  obtained  as  a 
plotted  curve  on  one  dynamometer- 
type  recorder.  To  analyze,  tho 
am|)litudes  of  tho  stops  of  a  stopped 
wave  are  sot  on  tho  amplitudo  dials, 
ami  tho  frequency  rosjionso  is  ob¬ 
tained  as  two  plotted  curves  from 
two  rocordors.  The  two  curves  may 
irivo  tho  frequency  response  in 
rectan^'ular  or  polar  coordinates. 

Square-Wove  Synthesis 

A  symmetrical  s(piare  wave  is 
rojirosontod  by  tho  series:  fit) 
sin  ...t  •  \  sin  X.if  -  i  sin 

-c  .  .  .  .  1  n  sin  . 

In  order  to  >rot  the  square-wave 
rospon.'O  of  a  network  or  amplifier, 
knowing  its  fro(pioncy  response,  we 
have  oidy  to  add  tho  vectors  roi)re- 
sentiny  tho  response  of  tho  different 
o<ld  harmonics,  tho  amplitudo  of 
oa.-h  harmonic  boinjr  dividtul  by  tho 
oi'dor  of  tho  harmonic.  If  this  sum¬ 
mation  is  carried  out  for  all  values 
(d'  t  corrospondiny'  to  one-half  cycle 
of  tho  fundamontal.  tho  response  to 
one-half  squaio  wave  is  oijtainod. 
If  the  froipioncy  of  tho  fundamontal 
is  low  onouv'h  and  is  chosen  such  as 


to  make  the  contribution  of  the  last 
harmonic  neyditrible,  tho  response 
to  the  s(iuare  wave  will  be  the  same 
as  the  respon.se  to  a  unit  step. 

Synchro-transformers  aro  use<l  in 
the  instrument  to  Kenerate  trigo¬ 
nometric  functions.  Only  three- 
phase  synchros  were  available  at 
the  time  the  instrument  was  built, 
and  it  was  neces.sary  to  use  a  re¬ 
sistor  network  to  obtain  voltatres 
varyinjr  like  the  sine  and  cosine  as 
a  function  of  the  anKular  displace¬ 
ment  of  the  rotor.  The  funda¬ 
mental  circuit  Fi^r.  1  shows  the  ar- 
rantrement  beiny'  used.  The  resist¬ 
ors  A’.  /',  and  /*'  constitute  a  net¬ 
work  ydvinjr  two-i)hase  output  from 
the  three-phase  stator.  Twenty 
such  synchros  are  used,  and  they 
are  veared  in  the  ratio  1  to  15  to 
5.  .  .  . 

The  first  synchro  T  will  there¬ 
fore  represent  the  fundamental  fre¬ 
quency:  by  a  special  yearine  ar- 
ranyement  its  rotor  makes  one  revo¬ 
lution  while  tile  rotor  of  synchro  T 
makes  three.  Then  T  rejiresents 
the  third  harmonic.  T  the  fifth,  and 
so  on. 

-A  motor  drive  is  provided  which 
will  drive  the  year  train  from  the 
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Two  dials  ior  each  term  permit  adiust- 
ment  of  phase  and  amplitude  in  the 
harmonic  onalyzer  and  synthesizer 


FIG.  4  Servo  circuit  which  solves  equations  for  amplitude  and  phase.  The  two 
outputs  of  tho  servo  sys.em.  phase  and  amplitude,  are  amplified  in  the  meter 
amplifiers  and  recorded 
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/ 


FIG.  5  -Circuit  diagram  of  summing  amplifier  with  current  ieedback 


the  irearinif  arranirement  is  shown 
on  top.  The  amplitude  values  of  the 
fundamental  frequency  and  each 
odd  harmonic  up  to  the  39th  are  set 
on  the  /*'  potentiometers.  The 
values  of  the  phase  lead  or  lajr 
(  -  or  —  )  are  set  by  turninir  the 
stators  of  the  synchros.  The  sum¬ 
ming  resistors  are  made  up  of  net¬ 
works  in  which  the  contribution  of 
each  harmonic  is  divided  by  the 
order  of  that  harmonic.  The  output 
voltaye  of  the  summin>r  amplifier 
will  then  represent  the  scpiare-wave 
response  at  one  particular  instant. 
The  com|)lete  response  will  be  ob¬ 
tained  by  turninjr  the  pear  train 
until  the  rotor  of  the  first  synchro 
T  has  completed  one  half  revolu¬ 
tion. 

The  output  of  the  summinp  am¬ 
plifier  is  fed  to  the  meter  amplitier 
which  drives  the  dynamometer-type 
recorder.  .-X  fixed  jihase  is  siqiplied 
to  the  recorder  from  an  a-c  supply 
which  will  be  de.scribed  later. 

Square-Wave  Analysis 

In  the  method  used,  the  square- 
wave  resiionse  is  replaced  by  a 
stepped  wave,  the  steps  beinp  placed 


at  times  f ,  3f ,  of,  .  .  .  ,  the  ampli¬ 
tude  of  the  steps  beinp  .1  ,  .1  ,  .4  .  .  , 
Provided  the  amplitude  of  any  step 
after  the  39th  is  small  enouph  to 
be  neplected,  this  method  will  pive 
a  continuous  frequency  response 
from  zero  freipiency  upward. 

It  can  be  shown  that  the  contri¬ 
bution  of  a  term  of  frequency  f  to 
the  stepped  wave  is  proportional  to: 

Aj  =  .t,  ‘tj:m  -  .ij 

A.  j(  .'  3l'>0  -  .  .  .  . 

This  sum  can  be  written  in  the 
form:  ,4,  —  .4  sin  f /' 3150  --  .4, sin 

3f  f  :?f.()  •  .1  sin  .>f  /■  360’  -  .  .  .  . 

li  .4  cos  tf  360  s  .4  cos  3f  / 
.360  -  .4  cos  .of  /  :i60  .... 

h'ipure  3  shows  the  circuit  ar- 
ranpement  used  to  obtain  the  sum¬ 
mation.  .4  s()uare-wave  response 
with  repularly  placed  steps  is 
shown  in  the  iqiiier  ripht-hand 
corner.  The  first  dual  potentiom¬ 
eter  is  set  to  .4,;  the  next 

one  to  .4  .  and  so  on.  A  reversinp 
switch  on  the  sinple-iihase  wind- 
inps  of  the  synchros  permits  posi¬ 
tive  and  nepative  values  to  be  in¬ 
serted.  The  outiiuts  of  all  the  sine 
components  are  summed  in  one 
summinp  amiilifier,  and  the  cosine 


components  are  summed  in  the 
other  summinp  amplifier.  The  out¬ 
puts  of  the  two  summinp  amplifiers 
pive,  therefore,  the  frequency  re¬ 
sponse  at  some  frequency  f  in  rec- 
tanpular  coordinates.  The  two  co- 
ellicients  .4,  and  H,  can  be  recorded 
on  the  recorders,  and  a  complete 
frequency  response  can  be  obtained 
by  rotatinp  the  pear  train  until 
one-half  cycle  of  the  first  rotor  is 
completed. 

The  coetlicients  .4,  and  />,  are 
seldom  u.sed;  it  is  customary  to  pive 
a  frequency  response  in  the  form 
of  amiilitude  and  phase.  The  ampli¬ 
tude  and  phase  may  be  computed 
usinp  the  relations: 

.tf  =  N.lc  ^  ffr  Ian  S  »  * 

Hi 

A  servo  system  has  been  included  in 
the  instrument  which  solves  these 
equations,  and  permits  the  ampli¬ 
tude  and  phase  characteristics  to  be 
recorded  directly.  .4  bhn’k  .sche¬ 
matic  of  the  servo  is  shown  in 
Fip.  4. 

The  outputs  of  the  summinp  am¬ 
plifiers  po  to  two  identical  ampli¬ 
fiers,  the  output  transformers  of 
which  are  Scott  connected  to  pive 
a  three-jihase  output.  The  three- 
phase  .synchro  T  is  connected  to 
the  transformers  as  shown,  and  the 
voltape  outiuit  of  its  sinple-phase 
rotor  constitutes  the  input  sipiial 
to  the  servo  amplifier. 

The  servo  motor  is  peared  to  the 
synchro  and  also  to  a  Ilelipot  /'. 
The  |)osition  of  the  brush  on  the 
Ilelipot  will  indicate  the  mapnitude 
of  the  pha.se  anple.  .4  second  syn¬ 
chro  T.  with  its  rotor  perpendicular 
to  the  rotor  of  T,  is  also  peared  to 
the  servo  motor.  Since  the  three- 
phase  stator  of  T  is  in  parallel  with 
T,  the  mapnitude  of  the  voltape 
output  of  its  sinple-pluise  rotor  will 
be  proportional  to  the  vector  sum 
of  .4,  and  />,  as  loop  as  the  servo 
system  is  biilanced.  The  two  out¬ 
puts  of  the  servo  system,  phase  ;ind 
amplitude,  are  amplified  in  the 
meter  amplifiers  and  recorded. 

Power  Supply 

In  oriler  to  minimize  elfects  of 
line-volt;ipe  lluctiuit  ions,  a  coilstiint- 
voltape  transformer  was  inserted  to 
supply  a  const;int  input  to  the  com- 
putinp  circuit.  The  current  sup¬ 
plied  to  the  field  windinps  of  the 
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two  recorders  is  filtered  by  a  low- 
pass  filter  and  the  total  harmonic 
content  of  the  60-cycle  frecpiency  is 
reduced  to  less  than  0.5  percent  of 
the  fundamental  freiiuency.  The 
recorders  are  of  the  dynamometer 
type,  .so  harmonics  of  60  cycles  pro¬ 
duced  in  the  synchros  and  other 
parts  of  the  instrument  will  not  de¬ 
flect  the  meters.  One  liOO-volt  regu¬ 
lated  power  supply  supplies  the 
B  ■  voltage  for  the  summing  ampli¬ 
fiers  and  meter  amplifiers.  Another 
:t00-volt  regulated  power  supply  is 
used  for  the  amplifiers  of  the  servo 
unit. 


Instrument  Details 

The  photograph  of  the  complete 
instrument  shows  the  two  dyna- 
monu'ter-type  recorders  mounted  in 
the  upper  panel.  The  pajrer  drive 
of  each  meter  is  linked  to  the  main 
gear  train  through  a  clutch.  The 
shaft  extending  through  the  left 
side  panel  to  the  clutch  permits  the 
paper  drive  of  the  left  recorder  to 
be  either  engaged  or  disengaged.  .A 
similar  arrangement  is  provided  for 
the  right  recorder. 

The  center  panel  contains  all  the 
dials  and  switches  that  have  to  be 
.set  for  any  particular  proldem.  The 
twenty  synchros  are  arranged  in 
three  rows,  and  the  angular  position 
of  the  stators  may  be  set  with  cor- 
resixmding  dials.  The  dual  potenti¬ 
ometers  are  also  arranged  in  three 
rows,  and  their  dials  are  hK’ated 
directly  below  the  dials  of  the  syn¬ 
chros.  On  the  left  of  each  synchro 
dial  is  a  switch  marked  -  and  — , 
while  underneath  each  potentiom¬ 
eter  dial  is  a  switch  marked  AN  and 
SYN. 

To  synthesize,  all  the  ‘  switches 
are  set  on  •  ,  and  all  the  an  — SVN 
switches  are  set  on  SY.\.  When  the 
instrument  is  used  for  analysis,  all 
the  AN  .sYN  switches  are  set  on 
A.N,  and  the  switches  are  set 
according  to  the  data  used  for  the 
analysis.  The  synchro  dials  and 
tiotentiometer  dials  are  numbered 
1,  5  .  .  .  the  numbers  cor¬ 

respond  to  the  dill'erent  harmonics 
in  the  case  of  synthesis,  and  to  the 
different  time  intervals  in  the  case 
of  analysis. 

An  angle  indicator  at  the  upper 
left  of  the  center  panel  shows  the 
|)osition  of  the  rotor  of  the  first 


synchro.  The  magnitude  of  deflec¬ 
tion  of  the  recorder-s  can  be  ad¬ 
justed  by  varying  the  gain  of  the 
meter  amplifiers.  Switches  provide 
a  coar.se  gain  adjustment;  a  finer 
adjustment  may  be  obtained  by 
varying  the  amount  of  feedback  of 
the  amplifiers  by  means  of  controls 
l(H-ated  in  the  rear  of  the  instru¬ 
ment.  Another  switch  determines 
whether  the  outputs  of  the  sum¬ 
ming  amplifiers  are  fed  directly  to 
the  meter  ami)lifiers,  or  connected 


to  the  inputs  of  the  servo  system. 

When  the  servo  is  used,  the  output 
of  a  10-tum  Helipot  gives  a  voltage 
corresponding  to  the  pha.se  angle. 
The  servo  system  is  then  limited  to 
a  maximum  phase-angle  variation 
of  3,600  degrees,  since  the  Helipot 
is  geared  directly  to  the  synchro. 
The  servo  system  may  be  set  to  any 
one  of  the  ten  existing  balance  posi¬ 
tions  at  the  beginning  of  each  run 
by  using  a  phase  centering  switch. 

The  a-c  power  supply  is  located  in 


Table  I — Data  to  be  Inserted 
in  Analyzing  Square-Wave  Re¬ 
sponse  oi  an  Ampliiier  having 
the  Frequency-Response  Curve 
Shown  in  Fig.  7A 
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Table  II — Data  to  be  Inserted  for 
Analyzing  the  Step  Response  of 
an  Amplifier  having  Unit-Step 
Response  represented  by  the 


Curve  in 

Fig.  7B 
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FIG.  7  Computed  and  measured  frequency  response  (A)  and  unit-step  response 
curves  (B)  for  a  typical  amplifier 
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FIG.  8  -Square-wave  response  (A)  and  typical  Irequency-response  curves  (B)  for  examoles  qiven  in  text.  Curve  (C)  represents  a  square 
wave  made  up  of  oil  harmonics  of  equal  amplitude  and  no  phase  shift 


the  bottom  part  of  the  iii.-itfument 
behind  the  lower  panel.  A  lever 
arm  extending  throuprh  the  lower 
panel  aetuate.s  a  eluteh  that  disen- 
>ra>res  the  trear  train  from  the  motor 
drive. 

Cireiiit  diatrram.-'  of  the  .-Aumminp 
amplifier.s  and  meter  ami)lifiers  are 
shown  in  Fitr.  5  and  6.  The  in¬ 
ternal  train  of  the  .summintr  ampli¬ 
fier  i.s  of  the  order  of  with 

feedback,  the  train  i.s  unity  with  the 
output  potentiometer  .set  at  maxi¬ 
mum. 

Operation  and  Performance 

The  followintr  example.s  have  been 
chosen  to  demonstrate  the  oi)eration 
of  the  instrument. 

In  Older  to  operate  the  analyzer, 
it  is  most  convenient  to  iiresent  the 
<lata  to  be  inserted  in  tabular  form. 
Suppose,  it  is  desired  to  obtain  the 
.scpiare-wave  re.sponse  of  the  ampli¬ 
fier  whose  freipiency  response  is 
shown  by  the  curves  in  P'ijr.  7.4. 
We  have  to  choose  first  the  funda¬ 
mental  frecpiency  of  the  square 
wave  to  be  synthesized.  In  this 
case,  2.‘)f)  kc  has  lieen  taken  as  the 
fundamental,  and  Table  I  yives 
the  values  of  the  response  for  all 
the  harmonics  to  be  used.  .Since 
the  largest  value  that  may  be  in¬ 
serted  for  the  amplitude  is  IhO,  it 
is  necessary  to  compute  the  relative 
amplitudes  in  such  a  way  as  to  make 
the  largest  amiilitude  eipial  to  or 
smaller  than  UlO.  This  h;is  been 
dotie  in  the  column  hibeled  .\orm;il- 
ized  .Amplitude.  The  values  in  the 
two  last  columns  are  set  on  the 
amplitude  aiul  phase  dials  of  the 
analyzer. 

If  the  fundamental  freiiueiicy 
that  has  been  chosen  is  too  low,  it 
will  not  be  [lossible  to  use  enoujrh 
harmonics,  and  it  is  probable  that 


the  square-wave  response  will  show 
a  marked  overshoot  due  to  the  Gibbs 
effect.  If  the  frequency  of  the  fun¬ 
damental  is  too  hitrh,  the  iimplitude 
of  the  respon.se  curve  will  not  be¬ 
come  constant.  In  this  hitter  ca.se. 
the  curve  obtained  nniy  y'ive  a  true 
picture  of  the  square-wave  re¬ 
.sponse,  but  that  response  would 
normally  be  of  little  interest. 

Fiy'-ure  8.A  shows  the  square-wave 
response  obtained  from  the  ana¬ 
lyzer.  Fip'ure  7I>  shows  the  com¬ 
puted  respon.se  of  the  amfilifier  to 
a  unit  step.  The  points  shown  on 
Fiy'.  7B  were  taken  from  Fijt.  8.A, 
and  it  is  seen  that  the  synthesized 
curve  pives  a  y'ood  approximation 
to  a  unit-step  response. 

The  responses  piven  in  Fijr.  7 
may  also  be  u.sed  to  check  the  re¬ 
sults  of  a  sipiare-wave  analysis.  To 
analyze  the  unit-step  response  of 
Fiy.  715,  it  is  attain  convenient  to 
Iiresent  the  data  in  tabular  form  as 
shown  in  Table  II.  The  time  in¬ 
terval  chosen  in  this  case  is  (1.025 
"See.  The  amplitude  dials  of  the 
instrument  are  set  according:  to  the 
data  ttiven  in  the  last  column  of 
Table  II.  FiRure  8B  shows  the  two 
curves  obtained  in  this  case;  points 
of  these  curves  are  represented  on 
Fi,<r.  7. A. 

The  accuracy  of  the  curves  ob¬ 
tained  is  of  the  order  of  •  2  percent 
of  full  scale.  This  means  that  the 
curves  olitained  coincide  within  2 
percent  with  curves  calculated  by 
the  same  method.  It  is  well  known 
that  the  accuracy  of  the  method  de- 
jiends  upon  the  shape  of  the  curve 
to  be  analyzed,  and  upon  the  num¬ 
ber  of  intervals  used. 

The  instrument  may  also  lie  used 
to  synthesize  ditferent  waveforms, 
as  lonjr  as  the  waveforms  may  be 
represented  by  a  Fourier  sine  or 


cosine  series  containinir  only  odd 
harmonics.  A  symmetric  sawtooth 
wave  belongs  to  that  family  of 
waveforms.  its  Fourier  series 
beinsf ; 

f(u-t  =  sin  u7  —  .1.  sin  ■iut  t- 

.1-  .r 

.-in  —  .  .  .  . 

The  response  of  a  network  to  this 
wave  may  be  obtained  in  a  way 
similar  to  the  one  for  the  square- 
wave  response.  The  amplitude  re¬ 
sponse  of  any  harmonic  has  to  be 
divided  by  the  square  of  the  order 
of  the  harmonic,  and  the  sipn  of  the 
amplitude  will  be  set  according  to 
the  series. 

The  instrument  can  only  be  used 
for  analysis  or  synthesis  of  wave¬ 
forms  for  which  twenty  representa¬ 
tive  terms  are  sutlicient.  For  most 
practical  problems  this  nuntber  is 
not  needed,  but  it  may  in  some  ex¬ 
ceptional  cases  be  a  limitation.  This 
limitation  can  be  seen  on  P'ijr.  8C 
where  a  perfect  siiuare  wave  has 
been  synthesized  iisinjf  all  harmon¬ 
ics  with  equal  amplitude  and  no 
phase  shift.  The  response  curve 
shows  an  overshoot  due  to  the  (Jibbs 
effect,  and  small  oscillations  due  to 
the  finiti'  number  of  harmonics 
u.sed. 

The  instrument  has  been  in  ii.se 
for  some  time,  and  only  very  few 
cases  have  arisen  where  it  would  be 
desirable  to  have  more  than  twenty 
terms. 
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DOUBLE  SUPERHET— Most  widely  used  type  of  panoramic 
receiver.  Second  oscillator  is  frequency-modulated  by  re¬ 
actance  tube.  Each  of  band  of  signals  entering  receiver  will 
beat  with  local  oscillator  and  pass  through  wideband  i-f 
amplifier.  At  second  mixer,  each  signal  is  mixed  in  turn 
with  output  of  sweeping  oscillator,  to  form  series  of  signals 
which  pass  through  narrowband  amplifier  and  eventually 
appear  as  vertical  deflection  on  c-r  tube.  Since  oscillator 
frequency  is  function  of  sweep  voltage,  signals  will  be 
positioned  across  base-line  according  to  their  original  fre 


quency.  No  moving  parts,  but  there  is  limit  to  sweep  bandwidth. 

As  with  other  panoramic  receivers  which  operate  on  receiver 
i-f.  this  scheme  is  useful  in  identifying  signol  images  ond 
other  spurious  responses.  If  receiver  is  tuned  in  given  direc¬ 
tion  (say  increasing  frequency),  all  true  responses  will  move 
ocross  the  screen  from  right  to  left.  Image  responses  will 
move  in  opposite  direction.  Harmonic  responses  (signals  beat¬ 
ing  with  harmonics  of  receiver  local  oscillator)  may  be  iden¬ 
tified  by  the  rate  at  which  trace  moves  across  screen  as 
receiver  is  tuned. 


VIBRATING  SWEEP  SYSTEM  Similar  to  that  in  dynamic  loudspeaker,  driving 
sweep  capacitor  whose  capacitance  change  is  proportional  to  displacement 
from  center  position.  Since  coil  displacement  is  proportional  to  voltage  across 
coil,  change  in  frequency  of  sweeping  oscillator  will  also  be  proportional  to 
voltage  across  C3il.  Sine  wave  is  used  to  drive  coil,  resulting  in  sinusoidal 
variation  of  frequency  with  time.  Spot  displacement  is  linear  with  frequency, 
since  sine  wave  is  also  used  for  sweep.  Since  there  are  two  responses  per 
cycle,  phase-shifting  network  is  used  to  make  the  two  traces  coincide  on  c  r 
screen.  One  advantage  of  this  type  of  circuit  is  that  amount  of  frequency 
swing  is  easily  adiustable. 


i  SAW  tooth 
-I  SWEFP 
!  GfNiKATCR 


KLYSTRON  SUPERHET- Applying  saw¬ 
tooth  voltage  in  se.ies  with  klystron  re- 
flector-voltoge  supply  varies  local 
oscillator  frequency  at  sawtooth  fre¬ 
quency.  Since  circuit  has  no  image  re- 
ieclion.  crnter  frequency  of  narrow- 
band  i-f  amplifier  must  either  be  made 
so  low  thot  the  two  responses  nearly 
coincide,  or  so  high  that  image  response 
is  reiected  by  mixer  or  antenna  circuits. 
Also,  there  is  no  way  of  identifying 
images  by  their  direction  of  motion  on 
c-r  tube  as  receiver  is  tuned,  which  can 
be  done  with  all  other  circuits  described, 
(continued  on  poge  112) 
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PANORAMIC  SWEEP  CIRCUITS  (continued  from  page  111) 
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MOTOR  DRIVEN  OSCILLATOR-  U»elu!  in  receiver!  where 
bond  to  be  swept  is  greater  than  that  obtainable  by  reactance 
tube  method.  Frequency  modulation  ol  oscillator  is  accom¬ 
plished  by  motor-driven  copacitor.  Sweep  voltage  is  obtained 
by  coupling  trequency  discriminator  to  oscillator.  Oscillator 
output  must  be  constant  over  frequency  range,  as  discriminator 
is  sensitive  to  omplitude  as  well  as  frequency  changes.  A 
ratio  detector  circuit  can  be  used,  although  this  refinement  is 
not  usually  necessary. 
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Example  1— Use  with  microwave  receiver  having  200-mc  i-f 
amplifier  with  bandwidth  of  20  me.  To  minimise  spurious  re¬ 
sponses  caused  by  harmonics  generated  in  mixer.  SO-mc  value 
is  chosen  for  narrow-band  amolifier  and  range  of  140  to  160 
me  for  sweeping  oscillator. 

Discriminator  has  two  resonant  circuits  coupled  to  oscillator, 
each  having  separate  detector.  One  circuit  resonates  just 
above  highest  frequency  of  oscillator,  and  other  is  lust  below 
lowest  oscillator  frequency.  At  center  frequency,  diode  out¬ 
puts  cancel:  at  other  frequencies  they  combine  to  give  direct 
voltage  which  varies  linearly  with  frequency. 

Example  2  — Useful  at  frequencies  where  it  is  difficult  to  main 
tain  simple  lumped-constant  circuits.  Output  of  resonant  line 
discriminator  is  balanced  with  respect  to  ground,  permitting 
grounding  outer  conductors  of  both  coaxial  lines.  No  phase 
inverter  stage  is  needed  to  push-pull  amplifier  for  c-r  tube. 
Output  of  discriminator  is  about  0.5  volt  per  me.  With  dis¬ 
criminator-type  sweeps,  oscillator  frequency  can  be  varied 
in  any  convenient  way.  without  following  any  definite  law 
of  frequency  vs  time. 


T  variable 

FREQUENCf 

RECEIVER 


MOTOR  DRIVEN  POTENTIOMETER  Used  where  low  sweep  frequency  is  allow 
able.  Sweep  voltage  is  obtained  by  coupling  a  potentiometer  (which  may  be 
horizontal  centering  control)  to  motor  drive.  Received  signals  will  remain  visible 
5  to  10  seconds,  so  motor  drive  must  tune  receiver  through  entire  frequency 
band  in  less  than  10  seconds.  If  there  is  no  backlash  in  mechanical  system, 
signals  received  on  return  sweep  will  coincide  to  form  single  trace.  Especially 
useful  where  wide  frequency  band  must  be  covered  and  receiver  must  have 
high  sensitivity. 
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PHOTOTUBE  TRIGGERED  SWEEP  May  be  used  if  sweep  rate  of  local  oscil 
lator  does  not  vary  widely.  Hole  in  motor-driven  disk  should  be  shaped  to 
give  as  sharp  a  light  pulse  as  possible,  to  avoid  fitter  in  horizontal  sweep 
voltage.  Does  not  require  close  tolerances  between  disk  and  phototube. 


VAONE'^iC'  • 
STUD 


TRIGGERED 
SAW  TOOTH  ' 

oscillator  1 


TO  horizontal 
SWEEP 
AMPLiFCR 


MAGNETICALLY  TRIGGERED  SWEEP —Trigger  pulse  is  generated  by  magnetic 
pickup  coil.  By  careful  design  of  magnetic  circuit,  enough  voltage  can  be 
developed  to  trigger  sweep  oscillator  directly.  Mechanical  tolerances  must  be 
close  if  device  is  to  generote  stable  sweep  voltage. 


DETECTOR  TRIGGERED  SWEEP  Part 
of  output  from  sweeping  local  oscil¬ 
lator  is  fed  to  detector  that  is  tuned  to 
minimum  frequency  of  oscillator.  Output 
voltage  pulse  is  thus  generated  each 
lime  sweeping  oscillator  frequency 
equals  that  to  which  detector  is  tuned, 
at  end  of  oscillator  range.  This  pulse  is 
used  to  trigger  sweep  oscillator. 

As  with  other  triggered  sweeps,  sweep 
speed  must  be  maintained  reasonably 
constant.  If  speed  changes  greatly, 
saw-tooth  oscillator  may  trigger  at 
slightly  different  phase,  causing  Jit¬ 
ter  in  horizontal  trace.  Also,  if  sweep 
speed  is  low.  sweep  becomes  nonlinear, 
affecting  frequency  calibration  of  c-r 
tube. 

(continued  on  page  1I4| 
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CINCH  “FIRSTS” 


CINCH  MANUFACTURING  CORPORATION 

Subsidiary  of  United-Carr  Fastener  Corporation, 


1026  South  Homan  Avenue 
CHICAGO  24,  ILLINOIS 
Cambridge  42,  Mass. 


ARE  STANDARD 


sockets 


AVAILABLE  AT 


LEADING  ELECTRONIC  JOBBERS 


Terminal  strips 


Eighteen  years  ago  Cinch  Engineers  developed  an 
idea  .  .  .  that  first  gave  to  electronics  the  standard  ter¬ 
minal  strips.  And  so  on  down  to  the  present  day  sub¬ 
miniature,  hearing  aid,  socket  for  the  printed  circuit. 
Cinch  "firsts"  have  become  electronic  standards.  Keeping 
abreast  of  the  industry's  fast  changing  requirements,  often 
anticipating  the  need.  Cinch  Engineers  have  developed 
electronic  "Standards"  in  a  wide  range  of  metal  plastics 
parts;  receiver  tube  sockets,  kinescope  sockets,  connectors, 

t«>rminnU  nnri  m(>tnl  mmnnn<>nt<. 

Today,  in  the  best  of  sets,  the  small  part  with  the  big  job, 
more  often  than  not  is  a  CINCH 


Sub-miniature  sockets 
for  printed  circuit 


(Enlarged) 


rom  terminal  strips 
to  sub-miniature 


PANORAMIC  SWEEP  CIRCUITS  (Continued  from  page  112) 


MOTOR-DRIVEN  COMMUTATOR— Slm- 
pl«  and  quite  practical  ii  sweep  speed 
is  not  hiqh.  Capacitor  C  charqes  throuqh 
R  while  brushes  are  runninq  on  insul¬ 
ated  section  oi  commutator.  When  con- 
ductinq  seqments  come  under  brushes. 
C  discharqes  throuqh  commutator,  qiT- 
inq  saw-tooth  sweep  voltaqe  across  C. 
Sweep  Toltaqe  can  be  made  larqe 
enouqh  to  apply  to  c-r  tube  plates  di- 


;  PHOTOELECTRIC  SWEEP  GENERATOR 
;  — Amount  oi  liqht  reachinq  phototube 
;  is  determined  by  sixe  oi  openlnq  in 

•  rotatinq  disk.  By  properly  shapinq  open- 
j  inq,  desired  saw-tooth  output  can  be 

•  obtained.  Since  no  RC  circuits  are  in- 
{  ToiTed.  sweep  is  practically  independ- 

•  ent  oi  sweep  rate.  Main  obiectlon  to 
;  this  type  oi  circuit  is  that  exciter  lamp 
;  supply  must  be  requlated. 


rectly  without  ampliiicatSon. 


CLIPPED-WAVE  SWEEP  GENERATOR 
— Motor-driven  capacitor  C,  modulates 
d-c  supply  at  sweep  trequency.  Ampli- 
iier  output  is  clipped  to  iorm  square 
wave  and  inteqrated  by  RC  circuit  to 
iorm  a  back-to-back  saw-tooth  wave. 
Resistor  R  should  be  made  larqer  than 
reactance  oi  C  at  sweep  irequency. 
Mtut  be  operated  at  constant  speed,  as 
output  voltaqe  is  proportional  to  sweep 
irequency. 


SWEEPING  I-F  AMPUFIER— Used  suc- 
cessiully  in  receiver  havinq  1-i  oi  30  me 
and  a  10-mc  bandwidth.  Output  oi  wide¬ 
band  i-i  ampliiier  is  led  to  narrow- 
bind  i-i  ampliiier.  Irequency  oi  which 
is  determined  by  motor-driven  copocltor. 
Resonant  irequency  oi  narrow-band  am¬ 
pliiier  is  varied  irom  25  to  35  me,  and 
its  output  is  rectiiled  and  applied  to 
vertical  plates  oi  c-r  lube.  As  capacitor 
sweeps  across  ronqe.  output  oi  this 
staqe  varies,  reachinq  maximum  os 
resonant  Irequency  coincides  with  input 
siqnal  Irequency. 

Horixontal  sweep  is  qeneraled  by  usinq 
rotatinq  capacitor  to  amplilude-modulate 
voltaqe  irom  400-kc  sine-wave  oscillator. 
Resultinq  voltaqe  is  demodulated  in 
sweep  detector,  as  indicated  in  block 
diaqram.  qivinq  required  saw-tooth 
sweep.  Actually,  only  a  sinqle  motor- 
driven  capacitor  is  required  ior  sweep- 
inq  narrow-band  ampliiier  and  qenerat- 
inq  sweep  voltaqe.  as  shown  in  sche¬ 
matic  diaqram. 

Blankinq  oi  c-r  tube  is  not  required 
since  sweep  voltaqe  has  same  value 
ior  qiven  position  oi  capacitor  reqard- 
less  oi  whether  irequency  oi  narrow  i-i 
staqe  is  increasinq  or  decreasinq.  The 
sweep  rate  can  be  made  very  low  or 
even  sero  and  presentation  will  still  be 
correct  providinq  d-c  deilection  ampU- 
liers  are  used. 

Resolution  oi  1  me  can  be  obtained 
with  10-mc  sweep  width  described, 
usinq  ordinary  lumped-constant  circuit 
elements.  Better  resolution  con  be  ob¬ 
tained  by  usinq  coaxial  line  circuits, 
allhouqh  these  are  bulky  unless  inter¬ 
mediate  irequency  is  considerably 
hiqher  than  30  me. 
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Tvivvision  ih>nninttH 

Kxtra  Jiarf/ins  of  Safety 


Kvrrvotu*  know-^  tliat  Iftnpt'ra- 

lurt'^  liaslcii  tin*  ilolructivc  Fortes  of 
corrosion.  It's  ei]uall\  obvious  that  a 
tapacitor  which  will  take  this  extra  pun¬ 
ishment  will  stav  on  tin*  job  even  lon<:er 
at  lower  leinperatiires. 

\\  hen  von  speeiiy  Mallorv  FP  Cajtaeitors 
lor  television  receivers,  or  any  eipiipment 
where  lu'at  i-  a  problem,  you  can  he  sure 


they  w  ill  stand  the  paff  .  .  .  they’ve  always 
been  desi>:ned  to  operate  successfully  at 
85°  C.  And  at  normal  temperatures,  you 
get  an  extra  margin  of  safety  that  pays 
off  in  longer,  trouble-free  performance. 

Best  of  all,  you  pay  no  premium  for  this 
added  dependability.  Write  for  your  copy 
of  the  new  FP  Capacitor  Engineering 
Data  Folder. 


H’  I  \  I  hi'  t\pr  iti'^mniiliim  n/  t  hr  Mntliir\  lirtrlnprii  rirrirnlylir  riipnritor  having  the  charnr- 
Irrislir  ilragn  piriurnl  anil  fiimous  thnmghout  ihr  industry  for  drpendahle  prrformancr. 


SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 


P.  R.  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 


ELECTRONICS  — November,  1949 


IIS 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 

Edited  by  VIN  ZELUFF 

Livestock  Weighed  by  Electronic  Equipment . 116 

A  Tunable  Built-In  TV  Antenna  134 

Applying  the  Inirared  Image  Converter  Tube . 150 

Robot  Race  Starter .  164 

Power  Tubes  in  Parallel  at  UHF . 166 


Complete  electronic  weighing  set  in 
dudes  four  strain  gage  units,  a  printer 
ond  the  main  indicating  dial 


IJvefiliM'k  Vieipliett  by  Elertronie  Ef|iii|iiii«‘iil 


An  ELKCTRO.Nir  wfiKhiiiK  instru¬ 
ment  introduced  recently  is  said  to 
weijfh  animals  accurately  even 
thouKh  they  nuive  aliout  on  the 
weiKhinjr  platform.  That  this  claim 
is  justified  was  proved  when  two 
prize  bulls  were  led  on  to  the  plat¬ 
form  to  be  weiKhed.  Each  resented 
the  other's  presence,  and  a  violent 
fight  followed,  resulting  in  the 
smashing  of  the  retaining  wall  sur¬ 
rounding  the  weighing  platform. 
The  electronic  weighing  instrument 
was  the  victor,  however,  for  the 
combined  weight  of  the  pair  of 
animals  was  measured  and  recorded 
despite  the  lack  of  cooperation  from 
the  struggling  animals. 


The  instrument  was  developed  as 
a  specialized  adaptation  of  auto¬ 
matic,  electronic  weighing,  after 
a  study  of  weighing  conditions 
in  many  representative  stock  yards 
thi'oughout  the  country,  in  an  effort 
to  eliminate  some  of  the  character¬ 
istic  limitations  of  the  weighl>eam 
type  of  scale.  The  »Mpiipment  can 
be  installed  in  an  hour  or  so  as  re- 
placefnent  for  the  lever  system  of 
an  existing  scale  or  in  an  entirely 
new  installation  where  it  will  allow 
economies  in  excavating  and  pit 
construction  costs. 

The  heart  of  the  equipment  is  a 
set  of  four  strain  gage  units,  or 
weighing  cells,  which  are  placed  un¬ 


der  the  cornels  of  a  ueighing  plat¬ 
form.  Kach  unit  consists  of  four 
bridge-connected  resistance  strain 
gages. 

The  biidges  are  energized  with 
a  fiT.-i-cp.s  signal  from  an  oscillator, 
as  shown  in  the  accompanying 
lilock  diagram.  I'he  instrument  is 
of  the  self-b;ilancing  type  and  the 
w*Mght  on  the  platform  is  indicated 
on  a  large,  illuminated  dial  on 
which  each  5  :V2-inch  division  is 
eijual  to  one  ten-thousandth  of  full 
scale  which,  in  the  livestock  weigh¬ 
ing  application,  is  50,000  pounds. 
Indication  is  provided  by  two  radial 
hands,  one  of  which  revolves  once 
while  the  other  passes  through  50 
revolutions.  The  equivalent  scale 
length  is  1'25  feet. 

The  circuit  for  high-spi'ed  appli¬ 
cations,  such  as  track  scales,  has 
about  three  .seconds  delay  before  it 
comes  to  rest  at  full  scale,  and  pro¬ 
portionately  less  delay  for  inter¬ 
mediate  readings.  .Accuracies  of 
the  order  ipf  0.01  percent  of  full 
.scale  or  one  dial  division  are  ob¬ 
tainable  with  the  instrumc'iit. 

.1  iifotnittii'  Ojiiiutuni 

The  equiimient  includes  an  auto¬ 
matic  printing  unit  i  similar  in  ap¬ 
pearance  to  a  cash  register,  as 
shown  in  the  photograph!,  and  will 
accommodate  a  scale  ticket  eight 
inches  in  length.  Certain  of  the  rec¬ 
ords  made  by  the  printer  on  the 
tickets  are  entirely  automatic,  such 
as  weight,  time  and  date,  scale  num¬ 
ber  and  the  number  of  the  weighing 
being  made.  Other  information  is 
set  in  by  hand  and  imprinted  on  the 
ticket  simultaneously  with  the  auto¬ 
matic  data. 

For  the  livestock  scale,  provi¬ 
sion  has  been  made  for  the  type 
and  niimtier  of  livestock  anil 
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Operator  eets  up  inlormation  to  be  printed,  along  with  weight  oi  cattle,  by  electronic 
live  stock  weighing  instrument.  Old  beam-type  scale  may  be  seen  in  background. 
Scale  is  calibrated  from  xero  to  SO.OOO  pounds. 
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(Jood  soldering  techniciue  and 
maximum  oUkioiify  demand  uni¬ 
formity  in  the  tlux  content,  strand 
size,  core  size,  and  alloy  of  the 
solder.  If  any  of  these  <iualities 
are  lackiii}?,  it  means  that  from 
time  to  time  there  will  be  a 
marked  ditference  in  the  results 
and  the  result inj?  toss  in  economy. 

As  an  example,  a  solder  that  does 
not  contain  a  uniform  flux  content 
mijrht  result  in  too  much  residue, 
which  may  he  very  harmful  to  the 
finished  work;  or  in  direct  op- 
jMrsite,  there  mijrht  not  he  enough 
flux  to  properly  remove  the  oxides, 
resultinjr  in  a  faulty  soldered  con¬ 
nection.  All  Kester  Flux-(’oro 
Solders  are  made  with  various 
core  sizes  containinjj  a  tlux  con¬ 
tent  ranjrinjr  from  '  •_>  of  1'.  to  as 
much  as  7'i  hy  weijrht.  These 
core  sizes  are  available  in  each  of 
tiS  different  strand  sizes,  ranjjiiiK 
from  .(lOh  to  .2.')h".  Not  too  much 
emphasis  can  he  jilaced  upon  the 
importance  of  the  correct  core  and 
strand  size  in  relation  to  the 
specific  joh  that  must  he  done. 

A  very  important  factor  in  con- 
trollinjr  core  sizes  is  that  various 
core  sizes  or  optMiiujrs  can  only  be 
obtained  by  makiii'r  the  .solder 
with  a  sinule  core.  .Multiple  core 
solders  have  insutlicient  flexibility 
in  their  tlux  content  to  meet  the 
many  tluxinjr  situations  encoun¬ 
tered  in  industry  today.  With 
Kester  you  have  a  siujrle  core,  hut 
that  sin>rl»>  core  is  available  in  six 
different  sizes  or  openings  de- 
sijrned  to  provide  varyinjr  percen- 
tajres  of  flux,  so  essential  to  pre¬ 
cision  soldering. 

Soldering  Tips  will  he  pleased  to 
answer  any  tpiestions  you  have 
liertaininp  to  solder  and  solderinjr 
tluxes.  Address  all  (piestions  to 
Soldering  Tips.  1201  Wrijjhtwood 
.Ave..  (’hicairo  :V.t.  III. 

.  .  .  NOW  AVAILABLE  ...  The  New 
Manual — "SOLDER  and  Soldering  Tech- 


Send  for  this  complete  analysis  of 
the  properties  of  soft  solder  alloys 
and  solderinjr  fluxes  ...  a  compre- 
h»*nsive  reference  hook  that  \'ou 
will  want  to  retain.  It’s  yours  for 
the  askinjr  .  .  .  request  it  NOW. 

(ADVEKTISKMKNT) 


SPtiiJiftatrf  in  f/ie 

RADIO  AND  TV  FIELD 


fr%m  ^l^chnlcoi  Manual 

$«nd  for  Ktstor't  n«w  28-pag« 
monuol,  "SOIOER  and  Soldor- 
■  ng  Ttchniguo"  .  .  .  O  compl*t« 
onotytit  of  tK«  opplicotion  ond 
proportitt  of  »oft  toldor  oHoys 
and  soldering  flgxes 


KESTER  SOLDER 
COMPANY 

4204  Wrightwood  Avenue,  Chicago  39.  Mlinoii 
Factories  Also  At 

Newark,  New  Jersey  •  Brontford,  Canada 


Em 


r 

^KESTER^ 
^OLDE^ 


ELECTRONICS— Norcmbcr  1949 


117 


THE  EROIST  COVER 

Modern  high-power  pulsed  radar  magnetrons  like  Raytheon’s 
5J26  are  built  up  from  a  large  number  of  simple  parts,  as 
illustrated  in  color  on  the  cover  of  this  issue.  Laminated  construc¬ 
tion  from  precision  punchings  gives  lower  production  cost  than 
machining  from  solid  blocks,  with  no  sacrifice  in  performance.  Peak 
power  output  is  600  kilowatts  for  a  maximum  duration  of  6  micro¬ 
seconds,  with  air  cooling;  peak  anode  current  is  then  60  amperes. 
Frequency  range  is  tunable  from  1.220  to  1,350  me  by  means  of  the 
tuning  gear  assembly  identified  below.  The  cathode,  also  identified, 
is  of  the  unipotential  oxide-coated  type,  with  2.3  amperes  at  23.5 
volts  on  the  heater.  The  tube  is  produced  by  the  Power  Tube 
Division  of  Raytheon  Mfg.  Co.,  in  Waltham,  Mass. 


Llock  d«aqram  of  electronic  weiqhing 
instrument 


amplified,  drives  a  2-phase  motor 
which  balances  the  instrument  and. 
through  a  mechanical  differential, 
drives  the  dial  pointers  directly  and 
the  printing  wheels  through  the 
selsyn  system. 

A  i)ushbutton  is  provided  for 
automatic  zeroing  of  the  .scale  tare, 
working  through  the  mechanical 
differential  mentioned  above,  and 
another  panel  switch  adds  electrical 
damping  across  the  servo-system 
amplifier  for  cases  when  the  mo¬ 
tion  of  the  weighing  platform  be¬ 
comes  violent,  as  in  the  case  cited 
at  the  beginning  of  this  article. 

The  system  is  closer  to  being 
foolproof  than  any  other  known 
weighing  device  as  nearly  as  its 
manufacturer,  the  Cox  and  Stevens 


(1)  Complat*  tube 

(2)  Mount  ateembly 

(3)  Rodiator  top 

(4)  Output  pipe  parte 

(5)  Output  pipe  quard 

(6)  Tuning  cover  parts 

(7)  Tuning  cover  unit 


(8)  Tuning  cover  parts 

(9)  Heater 

(10)  Heater  insulators 

(11)  Cathode 


do)  Heater  pipes 

(16)  Timing  gear  assembly 

(17)  Plain  covers 
(IS)  Tuning  wheel 


(12)  Anode  assembly  parts  (19)  Base  tube  insulator 

(13)  Anode  straps 

(14)  Cathode  pipes 


the  symbol  of  the  commi.ssion  agent. 
The  printed  information  can,  of 
course,  be  adapted  for  any  particu¬ 
lar  industry  and  made,  within  rea¬ 
sonable  limits,  to  tie  in  with  office 
accounting  .systems. 

A  system  of  selsyns  causes  the 
weight  printing  wheels  to  follow  the 
reading  of  the  large  dial,  which,  on 
the  50,000  pound  scale,  would  be  to 
the  nearest  5  pounds.  Printing  is 
completely  digital,  eliminating  esti¬ 
mation  between  divisions  and,  in 
addition,  multiple,  remotely  located 
printers  are  contemplated  which 


may  be  operated  simultaneously 
with  the  one  at  the  actual  weighing 
location. 

The  unbalance  signal  is  amplified 
and  demodulated,  and  the  resulting 
d-c  signal,  which  fluctuates  with  the 
movement  or  swaying  of  the  ani¬ 
mals  being  weighed,  is  integrated 
to  give  an  accurate  average  read¬ 
ing.  The  integrated  signal  is  a))- 
plied  to  a  circuit  which  produces  a 
60-cps  voltage,  the  magnitude  of 
which  is  determined  by  the  unbal¬ 
ance  between  weight  and  indica¬ 
tion.  This  voltage,  after  being 


.Aircraft  Corporation  of  Mineola. 
New  York,  has  been  alile  to  deter¬ 
mine.  A  printed  weight  can  i)e  oli- 
taineil  only  when  weight  is  indi¬ 
cated  on  the  dial  face  and  the  latter 
can  occur  only  when  there  is  a  load 
on  the  w ‘ighing  platform.  Resides 
livestoik.  similar  units  are  l)eiTig 
used  to  weigh  freight  cars  as  they 
roll  past  the  inspection  point  with¬ 
out  stopping,  and  to  weigh  large 
idlls  of  steel  as  they  leave  the  strip 
mill  at  the  rate  of  about  one  every 
five  minutes,  rolling  across  the 
scale  platform  in  a  few  seconds. 

^Continued  on  p  1)4) 
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3S7B 


343A 


298A  A  B 


Western  Electric 
Power  Tubes  for  AM  and  FM 


WMF/riiKK  your  station  operates  on  low  power  or  lii^h 
power.  AM  or  FM.  you‘ll  find  the  tubes  you  want  in 
W  estern  Kle»-trie‘s  line. 

Always  ku«)W  ii  for  long  serviee  life  and  top  ipiulity  perform* 
aiiee.  these  hroa<least  power  tubes  and  reelifiers  —  all 
engineered  by  Hell  Telejdione  l.aboratories  —  are  now  being 
made  for  esiern  Fdeelrie  by  Maehlett  l.aboratories.  Ine., 
another  pioneer  in  the  deyelopment  of  eleetron  tubes. 

l.ook  oyer  the  listing  of  types  beb>w  —  and  for  further  infor¬ 
mation.  eall  your  loeal  (iraybar  representative  or  write 
(iraybar  Kleetrie  <lo..  120  l.e\ingtoii  Ave.,  New  ^  ork  17,  N.Y. 


Western  Electric 

-QUALITY  COUNTS - 


Mfestern  Electric's  line  of  high  power  transmitting  tubes  include 

Air  trinile,  273  watts 

VI  ater  riMtled  triixle.  10  kilowatts 
Foreed-air  cooled  triiKle,  5  kilowatts 

Water  rmded  hi|th  vacuum  rectifier,  25  kv.  inverse  voltafte 
Water  coided  trio<le,  5  kilowatts 
Water  voided  triisle,  25  kilowatts 
Forced-air  cooled  triiwle,  8  kilowatts 

Water  cooled  high  vacuum  rectifier,  50  kv.  inverse  voltage 
Water  cooled  triode,  20  kilowatts 
Water  cooled  tritMle,  10  kilowatts 
Air-cooled  triode,  275  watts 
Air-cooled  triode,  ItHlO  watts 
Air  cooled  triode,  350  watts 
Air  cooled  tricMle,  1200  watts 
Water  rimled  triode,  100  kilowatts 
Air  cooled  triiule,  250  watts 
Water  cooled  triode,  25  kilowatts 
Forced-air  coided  tri«>de,  5  kilowatts 
Water  cooled  triode,  25  kilowatts 
Water  cooled  triode,  10  kilowatts 
Forced-aircooled  triode,  5  kilowatts 
Air  cooled  triode  vhf,  400  watts 
Air  cooled  pentode,  vhf,  350  watts 
Air  cooled  triode,  1200  watts 
Forced-air  cooled  trUMle,  vhf,  3  kilowatta 
Forced-air  cooled  triode,  vhf.  10  kilowatts 


2131 

220C 

320CA 

232A 

33aA 

233a 

232aA 

233A 

23«A 

240a 

241  a 

251A 

270A 

379A 

29aA  and  B 

30aB 

340A 

341 A  A 

342A 

343A 

343AA 

3S7B 

343A 

379A 

SS30 

9541 


343AA 
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Double-Stream  Amplifier 


Experimental  confirmation  of  a 
gain-predictinf?  theory  for  double¬ 
stream  amplifier  tubes  was  an¬ 
nounced  by  A.  V.  Hollenberg  of 
Bell  Laboratories  in  the  Aug.  1949 
issue  of  Bell  Laboratories  Record. 
This  theory,  worked  out  by  J  R. 
Pierce  and  W.  B.  Hebenstreit  of  the 
Labs,  is  believed  to  be  valid  for 
small  signals,  small  differences  in 
electron  speed  and  cylindrical 
streams.  It  states  the  conditions  to 
be  satisfied  in  order  that  amplifica¬ 
tion  may  occur  in  two  streams  of 
electrons  and  predicts  the  amount 
of  gain  to  be  expected. 

The  elements  of  a  double-stream 
amplifier  tube  are  shown  in  Fig.  1. 
The  signal  to  be  amplified  is  im¬ 
pressed  on  both  electron  streams 
near  their  beginning  of  travel  and 
is  extracted  from  the  streams  near 
their  end.  In  the  space  between, 
the  signal  grows  because  of  inter¬ 
action  between  the  two  streams. 
The  two  concentric  cylindrical 
streams  of  electrons  are  emitted  by 
two  annular  cathodes  that  are  at 
different  potentials  with  respect  to 
the  accelerating  grid.  After  accel¬ 
eration,  the  streams  travel  together 
for  perhaps  a  foot  or  more  doum 
the  tube,  through  input  and  output 
helixes  that  couple  the  streams  to 
the  signal  input  and  output  cir¬ 
cuits.  A  third  coil  is  wound  around 
the  outside  of  the  entire  tube  to 
produce  a  magnetic  field  that  holds 
the  electron  streams  to  a  cross- 
section  about  the  same  as  that  of 
the  cathodes. 

Like  the  traveling-wave  ampli¬ 


fier,  the  double-stream  amplifier  is 
able  to  amplify  with  high  gain  over 
a  broad  band  of  frequencies.  Be¬ 
cause  there  is  no  metal  structure  in 
the  amplifying  mechanism,  the  tube 
offers  promi.se  even  at  the  highest 
microwave  frequencies.  Since  the 
tube  is  many  wavelengths  long  in 
term.s  of  the  wave  that  travels  on 
the  electron  .streams,  each  electron 
participates  in  the  amplifying  proc¬ 


FIG.  1  -Ettential  element!  of  double- 
stream  amplifier  tube 


FIG.  2 — Gain  curve  of  double-stream 
amplifier 


ess  during  a  large  number  of  cycles 
of  the  signal.  The  gain  is  directly 
proportional  to  the  number  of  wave¬ 
lengths  in  the  amplifying  region. 

The  experimental  tube  employed 
amplifies  over  the  band  from  about 
200  to  .300  me  with  a  maximum  gain 
of  33  db,  as  indicated  in  Fig.  2.  As 
current  densities  in  the  electron 
streams  are  increased,  gain  in¬ 

creases  rapidly  at  first  and  then  ap¬ 
proaches  a  limiting  value  of  about 
27  db  per  wavelength  in  the 

streams  per  unit  velocity  separa¬ 
tion.  The  latter  term  is  defined  as 
the  difference  in  velocity  between 
the  two  streams  divided  by  the 
average  velocity,  .and  has  values  of 
the  order  of  0.1.  For  a  tube  16 
wavelengths  long  with  this  velocity 
separation,  for  example,  the  limit¬ 
ing  gain  w<(uld  be  27  x  1C  x  0.1  or 
about  43  db.  (Iain  varies  slowly 
enough  with  frequency  so  that 

bandwidth  is  comparable  to  that  in 
helix  traveling-wave  amplifiers. 
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rraiisislitr  K«-al-Fn-qii«‘iu‘y 
Dsoillutor  anil  .\iiiplilirr 

The  ACCOM  pan  Yi.Nf.  o.scillator  cir¬ 
cuit  using  crystal  tetrodes  was  dem¬ 
onstrated  by  Stuart  T.  .Martin, 
chief  engineer  of  Sylvania’s  Elec¬ 
tronics  Division,  at  a  recent  meet¬ 
ing  of  the  Radio  Club  of  .America  in 
.New  York  City. 

Using  Sylvania  (1T372  transis- 
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Baat-iraquancy  oacUlator  and  ampUfiar 
circuit  uaing  Sylvania  GT372  tranaistori 


tors,  power  output  was  between  2 
and  5  milliwatts  across  a  reflected 
load  of  15,000  ohms.  With  the  com¬ 
ponent  values  indicated,  the  audio¬ 
frequency  range  was  from  300  to 
30,000  cps.  No  attempt  was  made 
to  minimize  locking  in  of  the  two 


250-kc  oscillators,  hence  the  low- 
frequency  end  of  the  range  was  lim¬ 
ited  to  300  cps.  The  r-f  o.scillators 
each  delivered  from  3  to  5  volts 
rms.  Waveform  distortion  of  the 
audio  output  was  approximately  10 
percent  at  1,000  cps.  In  general, 

Kliniiiialiiig  Agin^  Kfferts  in 
(Quartz  Cry8tal8 

NEW  PROCESS,  discovered  by  scien¬ 
tists  of  the  Frequency  Control 
Branch  of  the  Signal  Corps  Engi¬ 
neering  Laboratories  at  Fort  Mon¬ 
mouth,  N.  J.,  virtually  eliminates 
the  aging  characteristics  of  quartz 
crystals,  and  at  the  same  time  im¬ 
proves  their  efficiency. 

Finished  blank  crystals  are 
placed  on  a  conveyor  belt  and  drawn 
through  an  electrically  heated  oven 
at  approximately  900  F  for  two  to 
three  hours,  then  cooled  under  care¬ 
fully  controlled  conditions  for  24 
hours. 

Eliminating  of  aging  effects  is 
expected  to  reduce  maintenance 
costs  cf  both  military  and  com¬ 
mercial  communication  and  enter¬ 
tainment  broadcasting  equipment 
using  crystal  control  of  carrier  fre¬ 
quency.  Increase  of  efficiency  is 
likewise  expected  to  make  possible 


Oven  used  in  Initial  trials  oi  new  Signal 
Corps  process  lor  eliminoting  aging  charac¬ 
teristics  oi  iinished  quarts  crystal  blanks. 
DeTelopment  oi  process  is  credited  to  Dorid 
G.  McCaa  (aboTe).  Arthur  G.  Prichard  and 
Maurice  A.  A.  Druesne.  all  Signal  Corps 
physicists 

smaller,  lighter  and  better  walkie- 
talkie,  aircraft,  tank  and  combat 
radios  used  by  the  U,  S.  armed  serv¬ 
ices.  It  is  estimated  that  replace¬ 
ment  of  aged  and  unsatisfactory 
communication  crystals  in  World 
War  II  involved  an  expense  of  some 
hundred  million  dollars. 


Interlared-Dot  Color  Television  .\nnoiinre«l  by  RCA 


Operating  principles  of  a  new  vealed  by  RCA  in  an  engineering 
high-definition,  all-electronic  sys-  statement  submitted  to  the  FCC  on 
tern  of  color  television  were  re-  September  6,  1949,  by  E.  W.  Eng- 


strom,  vice-president  in  charge  of 
research  at  RCA  Laboratories. 

The  new  .system  operates  entirely 
within  a  6-mc  channel  without  deg¬ 
radation  of  the  quality  of  the  re¬ 
ceived  pictures.  No  changes  in 
pre.sent  525-line,  60-field-per-second 
transmission  standards  are  re- 
(|uired. 

The  field  is  still  interlaced,  and 
in  addition  the  picture  dots  them¬ 
selves  are  interlaced.  Time  multi¬ 
plex  transmission  is  used,  giving 
15  complete  color  pictures  per  sec¬ 
ond.  Transmitting  stations  can 
change  at  will  either  from  color  to 
black-and-white  or  the  rever.se  with¬ 
out  disturbing  the  viewers  of  exist¬ 
ing  receivers  or  color  receivers, 
without  requiring  adjustments  to 
either  type  of  receiver  and,  there¬ 
fore,  without  any  loss  of  audience; 

(continued  on  poge  172) 
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Varglas  Silicone  Electrical  Insulating  Tubing  and  Sleeving 

Lead  Wire  and  Tying  Cord 

VARGLAS  SILICONE  is  a  sensationally  new  electrical  insulating  sleeving  and  tubing  developed  by 
our  laboratory  and  pilot  plant  during  the  war.  It  is  a  product  which  combines  Varglas  and  Silicone 
to  bring  revolutionary  possibilities  to  electrical  insulation. 

VARGLAS  SILICONE  is  efficient  under  a  wide  temperature  range.. .to  500'F.  or  more  in  some  appli¬ 
cations,  yet  remains  completely  flexible  at  -85  F.  It  has  excellent  resistance  to  moisture  and  lubricating 
oil,  is  flame  resistant  and  self-extinguishing,  and  is  the  strongest  of  the  accepted  insulating  materials. 

VARGLAS  SILICONE,  pioneered  by  VARFLEX  CORPORATION, 
Is  the  first  combination  of  these  outstanding  features: 

1.  VARGLAS  — Continuous  filament  Fiberglas  — a  moisture  and  fungus  proof  material  which  will  not 
bum  and  is  chemically  inert  —  strong  and  flexible  at  high  and  low  temperatures. 

2.  NORMALIZING — Removes  binder  and  organic  inclusions  from  the  Fiberglos  — improves  electrical 
qualities  and  allows  uniform  impregnation. 

3.  SILICONE  HIGH  TEMPERATURE  RESIN  —Which  has  a  natural  affinity  for  the  Fiberglas, 
renders  it  abrasion-resistant,  flexible  and  non-fraying. 


CA  WKrUKAIIUN,  manufacturers  of  electrical  insulating  tubing  and  sleeving,  are 
insulation  specialists.  If  you  require  special  insulation,  write  us  about  your  problems.  We  will  gladly 
quote  on  your  individual  requirements  or  ASTM  specifications.  We  have  a  complete  line  of  sleeving 
and  tubing,  based  on  Fiberglas,  cotton,  and  extruded  plastics. 


Varflex  invites  you  to  test  these  free  samples 
of  Varglas  Silicone  in  your  own  plant  or  labora- 
tory. 

COUflOH! 

VARFLEX  CORPORATION 

308  N.  JAY  ST.  ROME,  N.  Y. 


Pitps*  fold«r  contoining  fr««  somplpt  of  Vorglot  Silicon*  products. 


Comporty 


Addr«s« 
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NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


ST-16  envelope  ami  pluK-in  capaci¬ 
tors  or  vibrators.  Special  sizes  are 
available  for  transmitting  or  spe¬ 
cial-purpose  tubes. 


Portable  Shielded  Room 

.■\c'E  Engineeki.ng  &  Machine  Co.. 
:?642  North  Lawrence  St.,  Philadel¬ 
phia  40,  Pa.  .4  new  portable  .shielded 
room  for  use  in  laboratories  and 
production  lines  is  designed  for  a 
minimum  of  100-db  attenuation 
from  0.15  to  1.000  me  in  fields  as 
low  as  1  microvolt  per  meter.  The 
screening  is  double  copper  mesh  ar- 
ranjred  in  sections  so  that  the  room 
can  be  enlarged  or  reduced  in  size. 


ide-Kuiigt*  OM-illalor 

Southwestern  Inhustriae  Eeec- 
TRONIC  Co.,  28:n  Post  Oak  Road, 
Houston,  Texas.  Model  .M  o.scillator 
was  desi^Mied  as  a  .source  of  power 
with  a  freiiueiicy  continuously  vari¬ 
able  from  1  to  120, (too  cps  in  five 
overlappiuy  rautres.  The  circuit  is 
a  new  arranjrement  of  the  bridvre- 
stabilized  type  c)f  o.scillatoi',  tisiuK 
two  .separate  amplifiers  connected 
together  by  a  four-terminal  bridjre 
network.  ( )ne  out juit  circuit  will  de- 


^Iclal  Pi<‘liir<‘  I'uhr 

Syi.vania  Ki.ectric  Products  Inc. 
•500  Fifth  .4ve..  New  York  IS.  N.  Y 
Tyi'e  lt‘..4Pl.  the  16-inch  metal  di 


There  are  seven  standard  sizes 
available,  raiiKiny'  from  S  ■  S  ■  5 
feet  4  inches  up  to  16  •  S  ■  16  feet. 
Provision  is  made  for  imliidinjr  a 
latched  door  and  an  entry  section 
for  power,  yas.  air  and  water 
facilities. 


liver  20  volts  across  l.OOo  ohms  or 
20  ma  rms,  and  thi-  other  has  a 
constant  internal  resistaiu'e  of  250 
ohms  and  an  open  circuit  volta>je 
of  1  volt.  Power  supply  noise  is  less 
than  O.ill  i)ercent  of  the  output  sig¬ 
nal.  Harmonic  distortion  is  less 
than  0.2  percent  from  20  to  15,000 


rect  view  television  tul>e,  is  supi)lied 
with  a  heater  rated  at  6.:’,  volts,  a-c 
or  d-c  and  0.6  ampere  for  unipoten¬ 
tial  cathode.  .Matrnetic  detlection, 
focusiiiK  and  ion  trap  auxiliaries 
are  recpiired.  Operatintr  voltage  of 
the  liiKh-voltay'e  anode  is  12,000 
volts;  of  the  focusintr  anode,  200 
volts;  and  of  the  control  yrid,  -3.'?  to 
-77  volts.  Overall  lenjrth  of  the  tube 
is  221  in. 


Fliig-Iu  (Component  (Mump 

Times  Facsimile  Corp.,  229  \V. 
43rd  St.,  New  York  18,  N.  Y.  The 
Top  Hat  Retainer  is  an  improved 
clamp  useful  for  most  applications 
where  pluK-in  components  are  sul)- 
jected  to  shock  or  vibration  in  port¬ 
able,  mobile,  railroad  and  airborne 
communications  equipment.  Four 
standard  sizes  fit  all  glass  or  metal 
receiving  tube  types  including  the 


Knifiiu*  Pro!>ure  Imlicator 

Control  Engineering  Corp.,  863 
Washington  St.,  Canton,  Mass. 
•Model  2  DC  engine  pressure  indi¬ 
cator  gives  accurate  pressure  read¬ 
ings  at  detonation  and  power  stroke 
fre<iuencies.  The  complete  system 
consists  of  a  catenary-diaphragm 
pressure  pickup,  an  amplifier-power 
supply  unit  with  all  connecting 
cables  included,  and  a  standard  os- 
cillo.scope  (last  item  not  furnished). 
.Accuracy  of  the  pressure  pickup  is 


Siiprr-(>uiii  Aiilninu 

Radio  Corp.  ok  .America,  Camden, 
N.  ,1.,  has  developed  a  now  super¬ 
gain  television  transmitting  an¬ 
tenna  consisting  of  dipole  and 
screen  combination  units  measur¬ 
ing  3(1  by  18  inches  and  weighing 
100  pounds.  The  units  are  designed 
for  directional  mounting  on  the 
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MiJitory 


RAYTHEON  CK5702/CK605CX 


SUBMINIATURE  TUBES 


4^ 
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five-inch  flat-face  tube.  Each  chan-  matched  transmis.sion  line  of  1.5  to 
nel  has  individual  controls  for  in-  1.0  or  better  at  10  kilomejracycles, 
tensity,  focus,  and  X,  Y  and  Z  axes,  lower  at  lower  freciuencies.  Model 
Vertical  deflection  sensitivity  is  less  0N60RC-1  illustrated  is  a  6-posi- 
than  0.1  volt  d-c  per  inch.  Trijrse'-'-  tion,  remotely  operated  switch  hav¬ 
ing  is  in  continuous  sweeps  from  2  ing  the  standard  characteristic  im- 
cps  to  50  kc,  0.5  second  to  20  micro-  pedance  of  50  ohms. 

.seconds.  Delay  after  triggering  is 
less  than  one  microsecond.  The  unit 

weighs  65  pounds.  Sinull  (^upucilors 

(lENERAL  F.I.ECTRIC  Co.,  Schenec¬ 
tady  5.  N.  Y..  has  announced  a  new 
line  of  small  d-c  capacitors  for  use 


Stuiidunl  Signal  Gt'iierulnr 

Measvrementp  Corp.,  Boonton, 
N.  J.  Model  82  standard  signal 
generator  covers  the  frecpiency 
range  of  20  cycles  to  50  me.  Two 
oscillators  are  employed.  The  1-f 
oscillator,  continuously  variable 


face  of  any  standard  radio  tower. 
A  feature  of  the  antenna  is  its  abil¬ 
ity  to  increase  coverage  of  a  tele¬ 
vision  station  in  any  desired  direc¬ 
tion.  This  is  accomplished  by  stack¬ 
ing  dipole  and  .screen  combinations 
above  each  other  on  the  side  of  the 
tower  facing  in  that  direction,  to 
achieve  higher  power  gain.  Con¬ 
versely,  units  may  be  omitted  or 
reduced  in  number  on  any  side  of 
the  tower  where  signal  interference 
with  another  station  might  result. 


up  to 

deg 

hermetically 

in  metallic  available 

ratings  of  0.10  to  10.0  /if  at  600, 

1,000  and  1,500  volts.  Permanently 
from  20  cycles  to  200  kc,  has  a  sealed  silicone  bushings  are  pro- 
metered  output  from  0  to  50  volts  vided  on  all  types, 
across  a  resistance  of  7,500  ohms. 

A  radio-freijuency  oscillator  cover¬ 
ing  the  range  from  80  kc  to  50  me  Kailiatioii  (a>iiiil«‘r 

provides  output  from  0.1  /iv  to  1 
volt  and  may  be  modulated  with  the 
1-f  o.scillator. 


Dual-Channel  Oscilloscope 

Electronic  Tube  Corp.,  1200  East 
Mermaid  Lane,  Philadelphia  18,  Pa. 
The  new  H-21  dual-channel  oscillo¬ 
scope  contains  tw'O  separate  and 
complete  electron  guns  in  a  single 


The  XiTLEONic  Corp.  of  .America, 
490  Union  St.,  Brooklyn  31,  N.  Y, 
Model  RCl  radiation  counter  com- 


R-F  ('.oax  Switch 

Genftial  Communication  Co.,  681 
Beacon  St.,  Boston  15,  Mass.,  has 
developed  a  radio-frequency  coaxial 
switch  which  reduces  reflection 
losses  by  maintaining  coaxial  con¬ 
figuration.  It  has  a  standing-wave 
ratio  due  to  insertion  in  a  well- 


bines  the  functions  of  a  scaling  unit, 
a  radiation  survey  meter,  a  count- 
rate  meter  and  a  contamination  de¬ 
tector.  Some  of  its  features  are: 
continuous  24  hour  per  day  stable 
operation  without  overheating;  bi- 

(continued  on  p  200) 
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for  the  bl)ie-emittinj»  screens  used  for  studying 

fast  transients,  and  for  tlu-  long-jx-rsistence  red- 

einitting  screi'ns.  Kodak  Linagraph  Ortho  Film 

is  for  green-emitting  screens. 

In  both  of  these  v(mi  get  the  high  density  of 

line  and  the  cleanness  of  background  that  give 

von  !r.u\imum  information  from  vonr  traces.  The 

films  are  supplied  in  cassettes  for  35  mm.  cameras 

and  also  in  special  Ifi  mm.  and  T5  mm.  sjxxdings 

for  several  recording  cameras. 

Kodak  Linagraph  Filins  may  be  obtained  from 

1  the  Kodak  Industrial  Dealer  in  vour  area, 

agrapli  rums. 

is  the  fastest  film  Eastman  Kodak  Company,  Rochester  4,  N.  Y. 


This  photographic  record  of  an  oscillo¬ 
graph  trace  shows,  and  times,  the  deto¬ 
nation  in  a  “knocking"  engine.  Even  if 
the  trace  itself  lasted  but  a  few  hundred- 
thousandths  of  a  second,  photography 
gets  it  clearly  and  accurately  as  nothing 
else  can. 


Instrument  Recording 


another  function  of  photography 


NEWS  OF  THE  INDUSTRY 


('iroularly-Polarized  Anltiinaa,  by  .T 
A.  Marsh  of  Ohio  Stale  Unlverelty  R«" 
nearch  Foundation.  (?oluinbus.  Ohio. 


Edited  by  WILLIAM  P.  O'BRIEN 


.\luiiiiiioth  Tele  Ashembly  Plant  Dedieated 


The  world’s  largest  television 
assembly  plant,  a  480,000-.sq  ft 
structure,  was  recently  dedicated  by- 
Allen  B.  Du  Mont  Laboratories, 
Inc.,  at  East  Paterson,  N.  J.  At 
full  capacity  the  new  plant  will  be 
able  to  produce  one  television  re¬ 
ceiver  approximately  every  22 
.seconds.  Three  465-ft  mechanized 
assembly  conveyors  are  already  in 
use.  Installation  of  further  receiver 
production  lines  may  be  made  to 
meet  demand. 

The  complete  dedication  cere¬ 


mony,  includitiK  a  special  telecast 
titled  “The  Du  Mont  Story”  was 
transmitted  from  the  plant  to  the 
New  York-New  .lersey  area  over 
WOR-TV,  usinR  Du  Mont  mobile 
equipment,  and  was  seen  over  a  ten- 
station  hookup  of  the  Du  Mont  tele¬ 
vision  network.  On  hand  for  the 
function  were  special  exhibits  by 
various  divisions  of  the  DuMont 
organization.  Included  among  the 
exhibits  was  the  Telecruiser,  a  com¬ 
pletely  mobile  television  studio  used 
for  remote  events. 


Unveiling  the  bronxe  plaque  at  the  dedication  oi  the  huge  televiiion  aiiembly  plant 
oi  Allen  B.  Du  Mont  Laboratoriei.  Inc.,  Eait  Paterson.  N.  I.,  are  (lelt  to  right)  New 
Jersey  Governor  Allred  E.  Driscoll,  Leonard  F.  Cramer,  vice-president  oi  the  organisa¬ 
tion,  and  Allen  B.  Du  Mont,  president 


I  KSI-IKK  Fall  !Vl«>«‘liiig 


Sixteen  papers  on  antennas  and 
propagation  have  been  planned  for 
the  URSI-IRE  technical  meeting  be¬ 
ing  held  in  Wa.shington,  D.  C.,  on 
October  31,  November  1  and  2.  The 
jirogram  is  as  follows: 


Orliibrr  31 

Morning:  Artificial  Dielectrics 

Development  of  Artificial  Dielectric  Op¬ 
tica  In  Tiermany.  by  O.  M.  sStuetzer  of 
WrfKht-Patteraon  Air  Force  Haae,  Dayton, 
Ohio. 

Xtf’flchtl  T>!electrlf'  Hroaflslfie  nnfi  Kfu! 


I'ire  Atif.-mtus.  b\  \V  K  K'-Hk  of  H»-M 
hahoratorieR.  N.  .1. 

Metal  Flate  Media  -Matbeinallcal  'riie- 
ory,  by  A.  F  Heins  of  Carnegie  Institute 
of  Tethnolt.ny.  Fitt'-buruh.  Fa 

Metal  Flate  dia— Kxtenslon  atnl  Test 
of  Th^'ory,  by  H.  A  Dengyel  of  Naval  lb 
search  Laboratory,  Washington,  I>. 
Afternoon:  Helical  Rad  ators 

The  Helical  Antenna,  by  J.  T>  Kraus  of 
Ohio  State  TTniversity,  Dayton.  Dhio. 

Transml.«slon  Modi«  and  the  Associated 
Hadiation  Fields  of  the  Helical  Antenna. 
l»y  A.  K.  Marston  of  Naval  Research 
I,,abf»ratory,  Washington.  D.  C 

Modified  Axial  Mo«!e  liehces  atid  Their 
Application  to  Arrays,  by  P.  W.  Springer 
of  Aircraft  Hadiation  Laboratory,  Wright- 
Fatterson  Air  Force  Rase,  Dayton,  Ohio 
Helical  Radiator*?  as  Proad  Rand.  T»rrig 


November  I 

Morning ;  KIliptically  Polarized  Antenna> 

Transmission  and  Reception  by  Arbi¬ 
trary  Antenna  Systems,  i)y  <1.  Sinclair  of 
Fnlversity  <*f  Toronto,  Tor«»nto,  Canada. 

Antenna  Relations  f4*r  Klllptical  Folar- 
.zatiun,  by  J.  I  Rohnert  of  Naval  Research 
Laboratory,  Wju^hington.  I>,  C. 

On  the  Representation  and  Analysis  of 
Polarization  Characterlsties,  by  V.  H. 
Ktimsey  and  T.  K.  Tice  of  <»hlo  State 
Frilver.slty  Res^arcii  Foundation,  Colum¬ 
bus,  Ohio. 

On  the  Relation  itetween  The  Imped¬ 
ance  Charai’teristlc  And  The  Polarization 
t  Characteristic  of  Tvvt>  Interconne»’ted  Or¬ 
thogonal  Radiators,  by  F  I-  Fressel  of 
Ohio  State  University  R*searih  Founda¬ 
tion,  Columbus,  Ohio. 

.Vfternoon:  Fields  Near  Ap*  rtures  atid 
Obstacles 

Fields  Near  Apertures  and  Ob.stacles, 
by  S.  Silver  of  University  <if  California. 
H^rkeley,  Ualif. 

The  Field  of  a  H‘»rn  Radiator  and  th» 
ModitH*ation  FnaJui-ed  In  Its  Far  Field  by 
an  obstacle  in  Its  Near  Field,  by  (1.  A 
Woonton  of  McOiIll  University,  Mimtreal, 
i  'unada. 

I^iffractlon  by  a  Cylindrical  Obstacle,  by 
C.  H.  Fapae  of  Cruft  Laboratory.  Har¬ 
vard  University,  Cambridge.  Mass. 

An  Kxperimental  Investigation  of  Klei- 
tromagnetic  Diffraction  at  1.25  <’m,  by 
R  1).  Kodis  of  Cruft  Laboratory,  Harvard 
University,  Cambridge.  Ma'i^ 


K.M.V  I’arls  Stvlitm  bliiefh 

Twenty  chairmi'n  of  .sections  of  the 
UM.4  Parts  Division,  rei-ontly  an- 
nouni'fd  by  t-liairmaii  A.  I).  Plamon- 
(lon  of  Indiana  Steel  Products  Co., 
Chicago,  Ill.,  are  as  follows: 

.\ntenna  (1.  O.  Benson  of  Pre¬ 
max  I’roducts  Division  of  Chisholm- 
Ryder  Co..  Ini-..  Niagara  Falls, 
N.  V. 

Coil  Edwin  I.  (luthman  of  Ed¬ 
win  I.  (luthnian  &  Company,  Inc., 
Chicago,  111. 

( 'eramic  ( 'ajiacitor  K.  E.  Rollef- 
sim  of  The  .Muter  ('nmpaiiy,  Chi¬ 
cago,  III. 

Fixed  Cajiacitor — W.  Myron 
Owen  of  .Aerovox  Corj).,  .New  Bed¬ 
ford,  Mass. 

Fixed  Resistor  1).  S.  \V.  Kelly 
of  .Allen-Hradley  Company,  Mil¬ 
waukee,  Wise. 

Instrument  &  Test  Eqiiijiment — 
R.  L.  Trijilett  of  Trijilett  Electrical 
Instrument  Co..  Hluffton,  Ohio. 

Metal  Stampings  &  Metal  .Spe¬ 
cialties  .lay  H.  .lohnson  of  .lohn- 
son  &  Hciffman.  Inc.,  Rockville 
Centre.  N.  A'. 

Phonograph  Cartridges,  Pickups 
&  Microphones — S.  N.  Shure  of 
Shure  Brothers.  Inc.,  Chicago,  111. 

Record  Changers  &  Phono-Motor 
.Assemblies  K.  E.  I.aux  of  General 
Instrument  Corporation.  Elizabeth, 
N.  .1. 

Socket  l.cs)i.|-  \V.  Tarr  of  Ciiub 
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The  MOST  » tnane  «<“ 

SENSITIVE  OsdUwope 

EVER 


Specialists  in  the  Development  and  Manufacture  of  UHF  Equipment 


ii  III  liiU 

Some  of  the  outstanding  advantages  of  the... 

NEW  UTOU  LA-239A  OSCDIOSCOPE 

^  Takes  the  guesswork  out  of  pulse  techniques. 

^  Accurately  measures  amplitude,  width,  separation,  repetition  rate  and  rise 
time  without  the  need  of  additional  equipment. 

^  Accurate  timing  markers  provide  means  of  calibrating  the  linear  time  base. 

Q  Internal  trigger  generator  permits  pulse  generator  and  oscilloscope  to  be 
triggered  simultaneously,  while  sweep  delay  circuit  allows  a  small  portion 
of  image  to  be  expanded  TEN  TIMES  normal  size. 


INCREASED  PRODUCTION  NOW  PERMITS  A  REDUCTION  OVER  FORMER  LIST  PRICE 
WITH  SPECIAL  REDUCTIONS  TO  TECHNICAL  SCHOOLS  AND  NON-PROFIT  ORGANIZATIONS 


Write  for  Technical  Bulletin  LA-239A 
giving  complete  detailed  information. 


RADIO  ENGINEERS  AND  MANUFACTURERS 

MORGANVILLE.  N.  I. 
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MEETINGS 


Oct.  27-29:  Audio  B^ngineering 
Society’s  “.Audio  Fair,”  Hotel 
New  Yorker,  New  York  City. 

Oct.  31-Nov.  2:  Second  annual 
Conference  on  Electronic  In¬ 
strumentation  in  Nucleonics 
and  Medicine,  Hotel  Commo¬ 
dore,  New  York  City. 

Oct.  31-Nov.  2:  1949  Radio  Fall 
.Meeting  of  IRBl  and  RM.A 
engineering  department.  Hotel 
Syracuse,  Syracuse,  N.  Y. 

Oct.  31-Nov.  2:  Fall  Meeting  of 
the  URSI  and  IRBl,  National 
.Academy  of  Sciences  and 


State  Dept.  Bldg.,  Washing¬ 
ton,  D.  C. 

Nov.  14-18:  23rd  NEMA  An¬ 
nual  Meeting,  Haddon  Hall 
Hotel,  Atlantic  City,  N.  J. 

B’eb.  27-March  3:  ASTM  Com¬ 
mittee  Week  and  Spring  Meet¬ 
ing,  Hotel  William  Penn, 
Pittsburgh,  Pa. 

•Afim.  26-28:  B'ourth  annual 
meeting  of  the  .Armed  Forces 
Communications  Association. 
•Astoria,  New  A'ork  City,  and 
B'ort  Monmouth,  N.  J. 


Mfg.  Corp.,  Chicago,  Ill. 

Speaker — Matt  Little  of  Quam- 
Nichols  Company,  Chicago,  Ill. 

Speaker  Parts — Wm.  H.  W’elsh  of 
Wm.  H.  Welsh  Co.,  Inc.,  Chicago, 
Ill. 

Special  Products — W.  R.  Mac¬ 
Leod  of  King  Laboratories,  Inc., 
Syracuse,  N.  Y. 

Switch — W.  S.  Parsons  of  Cen- 
tralab,  Div.  of  Globe-Union,  Inc., 
Milwaukee,  Wise. 

Transformer — L.  S.  Racine  of 
Chicago  Transformer  Division. 
Chicago,  Ill. 

Tube  Parts — S.  L.  Gabel  of  Su¬ 
perior  Tube  Co.,  Norristown,  Pa. 

V’ariable  Conden.ser-  Russell  FI. 
Cramer,  ,Ir.  of  Radio  Condenser 
Company,  Camden.  N.  J. 

Variable  Resistor  —  Victor 
Mucher  of  Clarostat  Mfg.  Co.,  Inc.. 
Dover,  N.  II. 

Wire-  R.  G.  Zender  of  Lenz  Elec¬ 
tric  Mfg.  Co.,  Chicago,  Ill. 

Wire  Wound  Resistor  &  Rheostat 
— Roy  S.  Laird  of  Ohmite  Mfg.  Co., 
Chicago,  Ill. 

Iiiriclrnlal  Rudialinn 
Stmly  PlaniKMl 

Aimb:d  at  the  establishment  of 
government-industry  committees 
for  clarifying  problems  arising 
under  new  rules  proposed  for  inci¬ 


dental  radiation  devices,  the  FCC 
has  invited  representatives  of  in¬ 
dustry  and  other  interested  parties 
to  attend  a  joint  conference  at  the 
Commission's  Washington  offices  on 
November  1.  1949.  Of  primary  im- 
l)ortance  will  be  the  formation  of  a 
grou])  to  consider  standards  and 
methods  for  the  measurement  of 
electromagnetic  noise  resulting 
from  the  operation  of  incidental 
radiation  devices — defined  by  the 
F'CC  as  those  radiating,  from  a 
point  source,  energy  incidental  to 
the  work  to  be  accomplished,  and 
not  necessitating  the  use  of  asso¬ 
ciated  receiving  equipment. 

Also  under  consideration  by  the 
Commission  is  a  proposal  to  estab¬ 
lish  joint  committees  for  the  study 


of  the  following  problems:  (1)  Re¬ 
ceiver  radiation  produced  by  equip¬ 
ment  containing  oscillatory  cir¬ 
cuits.  (2)  Motors  and  generators 
producing  radiation.  (3)  Switches, 
circuit  breakers  and  other  control 
devices  capable  of  generating  r-f 
signals.  (4)  Lamps,  tluore.scent 
signs  and  tube-type  radiation.  (5) 
Radiation  produced  by  ignition  sys¬ 
tems.  (6)  Other  types  of  radiated 
signals  that  may  be  brought  to  the 
attention  of  the  conference. 

Interested  parties  are  invited  to 
.submit  to  the  Commission  any  sug¬ 
gestions  covering  the  proposed 
agenda  and  formation  of  joint 
committees. 


Al  T()-SE>IBLY  TECHMQl  E  SHOWN  AT  NEC 


Professor  G.  H.  Fetf  of  the  University  of  Illinois,  chairman  of  this  year's  National 
Electronics  Conference  in  Chicago,  looks  over  the  Signal  Corps  exhibit  advocating 
mechanization  and  potting  techniques  for  some  types  of  military  electronics  cir¬ 
cuitry.  Attendance  at  this  year's  conference  was  over  2,000  and  practically  all 
exhibit  space  in  the  Edgewater  Beach  Hotel  was  occupied 


IRE  Forms  New 
Professioiiul  Group 

The  Institute  of  Radio  Engineers 
has  announced  the  formation  of  a 
professional  group  on  quality  con¬ 
trol.  This  group  has  as  its  major 
interest  (piality  control  of  com¬ 
ponents  and  entire  systems  in  the 
fields  of  radio,  communication,  tele¬ 
vision,  electronics  and  allied  sub¬ 
jects. 

•At  tbe  administrative  committee 
meeting  held  in  the  TRF]  headquar¬ 
ters.  on  September  19,  1949,  the  fol¬ 
lowing  officers  were  elected:  chair¬ 
man  R.  F.  Rollman  of  -Allen  B. 
DuMont  Laboratories,  Passaic,  N. 
•I.;  vice  chairman— B.  Hecht  of  In¬ 
ternational  Resistance  Co,,  Phila¬ 
delphia,  Pa.;  secretary-treasurer — 
Victor  Wouk  of  Beta  Electric  Corp., 
New  York  City. 

The  initial  administrative  com- 

(continued  on  page  238) 
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without  dangor  of  shorting. 


Sylvonio  cUetric  Products  Inc. 
EUctrenics  Division,  Dopt.  E-29i1 
500  Fifth  Avtnuo,  Nsw  York  18,  N.  Y 


SyiTUila  Etoctric  now  offm  tmallir*  lightor 
S«nnanlam  dkxlM  harniAticalljr  Mated  In  glaM. 
This  construction  malus  dlodM  nioisture>proof 
— glTM  tTMtor  aloctilcal  stability.  And  they 
cost  no  mors  than  correspond  tns  csramic  typM. 

ThsM  new  smaller  sIm  glam  dlodM  are  ideal  for 
slds-by>slds  mountlng--ao  liik  of 
accidental  contact. 


Please  send  me  information  on  your  new  Sealed 
in-GtassGermanium  Diodes — and  also  your  com 
plete  catalof^  of  Sylvania  electronic  products. 


CUmm  CTpes  nro  klondllod  by  the  suflu  ^*As'*T]rpoi 
1N34A  and  INSSA  are  cnrrent^  avallabls; 
other  typM  win  be  announced  from  time  to  dms. 


SYLVANIAJTELECTRI C 

ElMCntONlCS  DIYISION.  5M  tiWTH  AYMNUt.  fOW  VOjMC  il.  S.  Y. 

:  lUCTIMU  IttlCtt:  Mils  TMIt:  CMItll  l«T  IMIt:  MITtUaPt;  flMlltUIT  UMPt.  PlITIItt.  atllM  ■iVICIS,  aSI  TMIM:  lIMT  HU* 

ELECTRONICS  — November,  1949  13 


The  situation  of  today’s  ccohom^  which  makes  it  imperative 
for  industry  to  increase  produnivity  to  lower  costs  opens  new 
opportunities  and  new  markets^for  industrial  applications  of 
electronics. 

industry's  need  tn  t^ut  production  costs  will  necessitate  in¬ 
creased  cnginccrmg  attention  to  methods  and  techniques  of 
'mechanization  for  aiil|y  foutimm^oction  processes  as  sort¬ 
ing,  counting,"  ueigbw;,\nieaS|HH|b^ontrolling.  regulating, 
guarding, 'inspcctinMnoliitori^^^lilllig  and  many  others. 


Examples  of  how  electronic  and  allied  product' 
manufacturers  are  selling  the  cost  and  produc 
tivity  advantages  offered  by  their  products  .  . 
taken  from  the  latest  issue  of  ELECTRONICS 


ELECTRONICS 


No.1  Problem... 


Because  of  electronics’  ability  to  handle  routine  pro¬ 
duction  processes  and  many  other  jobs  faster,  better 
and  cheaper,  lowering  costs  and  increasing  produc¬ 
tivity,  the  science  of  electronics  will  receive  greater 
attention  and  new  acceptance  now.  Electronic  engineers 
throughout  industry  will  be  asked  to  find  ways  of 
applying  electronics  to  solve  plant  production  problems. 
They,  in  turn,  will  look  to  ELECTRONICS’  editorial 
and  advertising  pages,  as  they  have  now  for  almost 
twenty  years,  for  the  technical  and  product  information 
that  will  enable  them  to  put  productivity  up  and 
costs  down. 

Every  manufacturer  of  electronic  or  allied  products 
should  be  sure  that  these  men  get  that  information  about 
his  products  in  ELECTRONICS  -  -  factually  and  com¬ 
pletely.  Do  that  and  they’ll  do  the  selling  job  —  on  the 
inside  where  it  counts. 


No.1 


Job 


but...thaVs  only  half  the  story 

It  is  not  just  production,  control  and  safety  engineers  throughout  industry 
who  read  ELECTRONICS.  It’s  research,  design  and  development  engineers 
of  all  types  too.  And  they  also  are  concerned  with  costs  —  from  the  point  of 
view  of  the  product  itself:  its  materials,  components,  suba.ssemblies,  housings, 
bases  and  mountings,  hardware,  controls;  its  simplicity  of  production  and 
assembly  and  the  cost  economies  it  will  offer  the  user. 

These  men  by  their  buying  decisions  and  specifications  are  the  men  who 
do  the  buying,  if  not  the  actual  purchasing,  for  the  entire  electronic  industry. 

Because  electronics  has  become  an  important  design  factor  in  all  industries, 
these  men  are  the  sales  targets  for  manufacturers  of  electronic  and  allied 
products  that  can  increase  productivity  and  lower  costs. 

Thc.se  men  can  best  be  reached  and  sold  thru  the  advertising  pages  of 
ELECTRONICS  with  factual  information  on  both  the  production  cost  econo¬ 
mies  arid  the  operating  economies  your  products  offer  to  them  and  their 
customers  in  this  all  out  program  of  boosting  production  and  lowering  costs. 


m  electronics  # 

best  geared  to  increase  the  productivity  and  lower 
the  costs  of  selling  electronic  and  allied  products 

A  McGRAW-HILL  PUBLICATION  •  330  W.  42nd  St.,  New  York  1 8,  N.  Y. 
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JWrite 
your  copy 
^todayf  ^ 


Shallcross  -the  only  complete 

precision  resistor  line! 


TUBES  AT  WORK 

(continued  from  p  118) 


Compl»“tt‘ly  aiitiiinatii-  oiuTalinn 
has  bffii  (it'visi'd  iisinn  photocell 
tri>r>rt“i'^  f"i’  the  various  functions 
normally  performed  manually. 


‘  .led 

uern.."""’ 

••’coo*tont» 

k -re 

■  ^.-HVOWOO® 


Hy  Koukrt  H.  Auikkuit 

l-'.iimiK  '  I  tail  ]ii  ixirdiii-iit 
/•hi/i  ,,  I 

I‘hilntf4  Iphut.  I’t  nnsiih 

The  ANNOI  NCEMENT,  last  July,  of 
Philco’s  new  electrically  tunable 
built-in  television  antenna  system 
came  as  a  surprise  to  the  industry. 

Kssentially,  this  built-in  aerial 
consists  of  a  small  metal  foil  an¬ 
tenna,  so  designed  as  to  receive  si>r- 
nals  etticiently  from  all  the  present 
12  vhf  television  channels,  toRcther 
with  u  tunable  matchinR  circuit 
that  enables  the  user  to  tune  in  each 
channel  i)recisely  for  best  response 


opP«“*' 

bridge  ' 


FIG.  1  — The  Philco  built-in  television 
antenna.  The  dipole  is  made  of  0.005- 
inch  thick  aluminum 


Latest  Data  on 
SHALLCROSS 
AKRA-OHM  RESISTORS 
to  meet  JAN  Specifications 


and  to  tune  out  electrical  interfer¬ 
ence. 

The  development  of  this  elec¬ 
tronic  l)uilt-in  aerial  system  came 
as  the  result  of  several  years  of  re¬ 
search  and  testinR,  both  in  the  lab¬ 
oratory  and  in  field  locations,  of 
many  proposals  for  a  self-contained 
antenna  with  good  performance. 
Some  of  these  ideas  were  tech¬ 
nically  promising,  but  proved  im¬ 
practical  because  of  their  physical 
dimensions  or  cost  or  they  failed  to 
meet  production  and  performance 
requirements.  The  goal  was  a  tun¬ 
able  built-in  aerial  which  would  aji- 
proximate  the  performance  of  a 
folded  dipole  antenna  cut  to  the 


The  new  Shollcros^  Engineering  Bulletin  R-3  brings  you  complete 
mechanical  and  electrical  data  on  close  tolerance  resistors  that 
meet  joint  Army,  Navy  and  Air  Force  Specifications — also  suitable 
for  practically  any  industrial  application.  A  copy  will  gladly  be 
sent  on  request. 


[AUCROSS  MANUFACTURING  COMPANY  Dept.  E-119,  Collingdole,  Pcnna. 
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The  iivailahility  of  the  Mactilett 
ML-.'to  l,afompai  t,su|ier-i)()\ver  water 
and  forced-air  cooled  triode  for  opera¬ 
tion  up  to  110  mcs  s»-c.  in  FM,  AM, 
TV  and  industrial  service  is  a  con- 
trihution  of  sijrnificant  jiroportion  to 
progress  in  all  fields  of  electronic  de¬ 
velopment.  The  tulie  is  provided  with 


ML-354 


coaxial  iiiaiiiriii.  aini  piaiv  >t'ai.s,  i 

making  it  ideally  suited  to  cavity- 
type  circuits. 

Siip(‘ri«»r  I  raliirrs 

I)eveloi>ed  to  satisfy  the  need  for 
hitrher-jM)wer  electron  tubes  in  broad¬ 
cast,  communications,  research,  and 
industrial  services,  this  all-riiiK-seal  i 
triode  is  of  a  balanced  electrical  and  | 
mechanical  desijrn.  Its  low  ])late  im-  ' 
t)edance  makes  it  ideally  suitable  for  i 
broad  hand  ai)plicat  ions.  All  electrodes 
mount  directly  from  heavy  coiiper 
cylinders,  resultinjr  in  a  structure 
which  is  far  superior,  electrically  and 
mechanically,  to  conventional  water- 
cooled  electron  tube  desi>rn;  all  yrlass- 
to-metal  seals  are  of  Kovar,  and  the 
larjre  diameter  seals  jrive  increased 
streiiKth  and  freedom  from  excessive 
heatiiiKat  electrode  contacts.  The  tube 
incorporates  a  hiK'h-condiict i vity ,  I 
heavy-wall  copper  anode.  The  intt'trral  i 
anode  water  jacket  and  ipdck  change 
water-coupliii};.  contribute  to  easy  and  | 
rapid  tube  reijlacement.  The  cathode  j 
is  a  111  strand  self-supi)ortinK  tho- 
riated-tuiiKsten  filament,  comiiletely  , 
balanced  and  stress-free  throujrhout  | 
life.  The  rigidly  su|)ported  jrrid  and  I 
cathode  are  designed  to  jrive  uniform  i 
anode  heating.  The  jri'id  is  cai)able  of  > 
unusually  hijrh  heat  dissiiiation  con- 
tributinK'  to  maximum  stability  of 
tube  j)erformance  ami  circuit  opera¬ 
tion. 

.\|>plicali<Mi 

The  forejtoinK  desiym  features  and 
characteristics  are  incorporated  in 
the  ML-;551  triode,  developed  by 
Machlett  Laboratories.  Inc.,  S|)rinK- 
dale.  Conn.  The  ^Il.-I!.‘)l,  havinjr  basic 
desijrn  features  usable  over  a  wider 
ranvre  of  power  and  freiiuencies  than 
has  been  heretofore  available  in  tri- 
odes,  finds  applicat  ions,  amonjr  others, 
in  hivrh-power  AM.  FM  and  TV  broad¬ 
casting,  cyclotron  and  synchrotron 
oscillators  and  in  induction  and  dielec¬ 
tric  heating. 


DESCRIPTION 

I  he  t  is  a  compa)  I.  f’ciieiai  purpose,  hiph  |M>Her  electron  tube 

designed  for  o^H-ralion  at  full  power  up  to  1  1(1  nics/sec.  It  is  an  all-ring-seal 
water  and  foreed-air-cooled  triode  eapahle  of  giving  iti  excess  of  .”>0  kilowatts 
output  powtT  at  ltd!  mes  SIS',  in  groum'ed  grid  circuits  with  10  kilowatts 
driving  power,  (ionsiderahly  higher  power  is  asailable  at  lower  fre((uencies. 
Ibis  lube  is  ideally  suited  for  ca\ity  operation,  and  its  low  plate  ini|M'dance 
is  ad\antageous  for  broad  band  applications.  Features  include  Kovar  gla.ss- 
to-nii-lal  seals,  sturdy  electro<le  structures,  integral  anode  water  jacket,  and 
ipiick  change  water  coupling.  1  he  cathode  is  a  stress-free  self-supporting 
llioriated-tungsten  filament. 

GENERAL  CHARACTERISTICS 


Electrical 

I'  ilament  \  oltage 
I  ilament  Lurrent 
Xinplification  Factor 
liiterclectrode  Lapacitaiici 
(irid-l’late 
(irid-l'  ilament 
I’late-Filament 


Mechanical 

ll2..”)Volt>  Mounting  \  erfical.  Anode  Down 
220  amps  \\  atcr-llow  on  .\node 
2”>  for  7.^  k\\  Di.'sipation  -bi  gpm 

for  .’>0  k\\’  Dissipation  .SO  gpm 
(I'l  uuf  \ir  I' low  on  .''i-als 
lid  uuf  to  limit  glass  to  16.5°('.  220  cfm 

2. 1  uuf  Net  Weight,  approximate  40  lbs 


MAXIMUM  RATINGS:  Radio-Frequency  CW  Oscillator 

Max.  r  req.  Max.  t  rvq, 

nirn/n4‘r,  lli) 

D(!  Plate  \  oltage  l  .>  0 

IK!  Plate  (!urrent  1.1  Id 

I K!  ('.rid  \  oltage  -l.(»  -l.(> 

IK!  (jrid  Current  2..'»  2..d 

Plate  Input  lO.d  1(M) 

Plate  Dissipation  T.>  .">0 

I' or  complete  technical  data  on  the  Ml.-.d.dl  high  power. 
all-1  iim-seal  triode.  write  to  F.ngineering  Department.  *1!'**®^  \ 

MACHLETT  LABORATORIES,  INC. 

_  Springdale,  Conn. 


MHLET^ 


.Avuilultle  for  Full  l‘oH«*r 
Oporation  I  p  to  I  ID  ino  >«*<■. 
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TUBES  AT  WORK 


(continued) 


FIG.  2  The  aluminum  ioil  antenna  lol* 
lows  the  contour  of  the  receiver  cabinet 


Vacuum  belongs  on  the  production  line:  already 
over  10,000  Kinney  High  Vacuum  Pumps  are 
working  for  Industry.  Penicillin,  titanium,  elec¬ 
tronic  tubes,  coated  mirrors,  miracle  drugs  — 
these  ond  many  other  of  today's  products  de¬ 
pend  on  the  low  absolute  pressures  produced  by 
reliable  Kinney  Pumps.  Whether  you  need  a 
vacuum  in  inches  or  fractions  of  o  micron,  you 
can  count  on  a  Kinney  Pump  8  single  stoge 
models  and  2  compound  models  ore  available 
with  capacities  ranging  from  13  to  702  cu.  ft  per 
min.  Write  for  Bulletin  V-45 


I'orrei-t  len^i-th  for  each  of  the  dozen 
televi.sion  chaniiel.-i. 


I'hysiritl  t  rixli<  ii 

A-  .-ihosMi  in  Kip'.  1,  the  hnilt-in 
aerial  ha.-;  the  followinp  part.-c 

•A  liroad-liand  antenna  which  will 
etticiently  receive  .^ipnals  from  all 
the  (ire.sent  12  vhf  televi.<ion  chan¬ 
nels.  This  dipole  antenna  is  made 
of  two  tapered  sections  of  alumi¬ 
num  foil  0.1105  inch  thick.  Each 
foil  section  is  about  13  inches  lonp 
and  is  folded  at  the  wide  end  so 
that,  when  mounted  across  the 
under  side  of  the  top  rear  of  the 
television  cabinet,  the  aluminum 
foil  follows  the  contours  of  the  cab¬ 
inet.  This  foldinp  at  the  ends  of  the 
foil  sections  also  results  in  the  crea¬ 
tion  of  capacit.v  hats,  or  tiupmented 
capacitance  between  the  ends  of  the 
dipole.  Fipure  2  shows  how  the 
built-in  aerial  system  is  mounted  in 
a  typical  table  model  teh'vision  re¬ 
ceiver. 

A  variable  capacitor,  part  of  the 
match inp  circuit,  is  controlled  by  a 
tuninp  knoll.  The  capacitor  as¬ 
sembly  and  tuninp  i-ontrol  are  con¬ 
nected  by  means  of  a  plastic  rod  ex- 
tendinp  to  the  front  of  the  tele¬ 
vision  cabinet  so  that  it  is  easy  for 
the  user  to  tune  the  built-in  aerial 
for  any  desired  channel  while 
watchinp  the  picture. 

'I'hree  loops  of  wire  are  included 
to  provide  fixed  inductances  for  the 
matchinp  circuit  of  the  antenna 
system.  The  lonp  hairpin  loop, 
marked  .1  and  />  on  Kip.  3,  extends 
alonp  the  rod  between  the  capacitor 
assembly  .and  thi*  tuninp  knob, 
neither  of  which  is  shown  in  this 
sketch.  The  two  smaller  loojis  or 
coils,  marked  C  on  Kip.  3,  protrude 
like  ear-:  on  either  side  of  the  caiiac- 


Seoled-beom  Headlights 

—  cooted  by  vacuum 
evaporation 

—  vacuum-e*housted 


3565  Washington  Street,  Boston  30,  Moss. 

New  York  •  CHtcogo  •  Cleveland  •  Houston  •  New  Orleon 
Pt'ilodelph*o  •  io%  Angeles  •  San  froncsco  •  Sea*»le 
FOREIGN  REPRESENTATIVES 
OENERAl  ENGINEERING  CO  rRAOClIFFE)  ITD 
S*atton  Work%.  Bury  Rood,  Rodcl'Re.  loncashire,  Enqiond 
HORROCKS,  ROXBURGH  PTY  .  LTD  .  Melbourne.  C  I  Auttfoli 
W  S  THOMAS  &  TAYIOR  PTY  iTD  . 

Jobannetburg.  Union  of  South  Afric 
NOVELECTRIC,  ITD . 2ur.<h.  Switjerlon 


Blood  Plosma 

“  vocuum-di 


WC  ALSO  MANUFACTURE 
LIQUID  PUMPS,  CLUTCHES  AND 
BITUMINOUS  DISTRIBUTORS 


Titonium 

—  melted  and  poured 
in  vacuum  furnaces 
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^  BENDIX 

SCINTILLA 


ONLY 


ELECTRICAL  CONNECTORS 
ofFer  you  this 

IMPORTANT,  EXCLUSIVE  FEATURE. 


Hifli  tlranglli  Blviiii- 
mwm  BllBy  •  .  .  Hl^li 
rMi«lBII€«  H  CBrtBtiBII 
•  • .  wiHi  swrfBco  MbHIi. 


CONTACTS 


SCINFLIX*  ONI- 
PIICI  INSERT 

MIfk  Atltdric  tlp*n9lh 
•  •  •  Nffc 
rBoktafic*. 


SCINFLEX  dioUctric  molorial 

it  Q  now  dovolopmont  thot  ottwrot 
unoquollod  intort  porformonco.  It  it 
ovoiloblo  only  in  Bondix-Scintilki 
Eloctricol  Connocton. 


. . .  PRESSURE  TIGHT  SOCKET 
CONTACT  ARRANGEMENTS! 


■  Moisture-proof 

■  Radio  Quiet 

■  Single-piece  Inserts 

■  Vibration-proof 

■  Light  Weight 

■  High  Insulation  Resistance 

■  Easy  Assembly  and  Disassembly 

■  Fewer  Parts  than  any  other  Connector 

■  No  additional  solder  required 


()u(Manilin,i>  tlcsign  ami  lint  workmanship, 
combined  with  materials  that  will  meet  every 
requirement,  make  possible  our  "pressurized” 
connectors  that  include  both  pin  and  socket 
arranj;ements  for  ALL  sizes  of  contacts. 


II  rite  our  SaUi  Dtpurtmenl  for  drlailed  itiformation. 
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Otcillofraph  of  wavo- 
form  to  b«  analysed 


Panoramic  Sonic 
Analysis  of  ttio  same 


Provides  the  very  utmost  in  speed, 
stmpiicify  and  directness  of  complex 
waveform  analysis.  In  only  one  second 
the  AP  I  automaticaily  separates  and 
measures  the  frequency  and  amplitude 
of  wave  components  between  40  and 
20,000  cps.  Optimum  frequency  resolu¬ 
tion  is  maintained  throughout  the  entire 
frequency  range.  Measures  amplitude  of 
components  down  to  0.1%. 


SPECIALISTS  IN 
ELECTRONIC  GEARS 


9  Direct  Reading 
#  Logorithmic  Frequency  Scale 
9  Linear  and  Two  Decade  Log 


Voltage  Scales 

•  Input  voltage  range  10.000.000:1 


AP  I  is  THE  answer  for  practical 
investigations  of  waveforms  which  vory 
in  a  random  manner  or  while  operating 
or  design  constants  are  changed.  If  your 
problem  is  measurement  of  harmonics, 
high  frequency  vibration,  noise,  inter- 
modulation.  acoustics  or  other  sonic 
phenomena,  investigate  the  overall  ad¬ 
vantages  offered  by  AP  I. 


Write  NOW  lor  complete  speci 
/icafions.  price  and  delivery 


PANORAMIC.^ 


% 


nROio 


PHODUC 


I9M-32 


FIONT 


QUAKER 


CITY 


GEAR  WORKS 


PHUADEIPHIA 


There’s  Modern  Magic  In  TV  "Staging”  and  mere 

PROFITABLY  VERSATILE  TV  Broadcasting 

^  with  the  New  StoRe  Ne.1 

and  the  GRAY 


TELOP 


This  most  wersatlle  tolesasting 
optliol  projeefor  enables  dual  pro- 
jeefion  with  any  desired  optical 
dissolve  under  exact  santrol. 

The  accessory  STAOf  NUMBIR  I 
odds  three  functions  separately  or 
simultaneously;  a)  teletype  news 
strip,  b)  vertical  roll  strip  and  c) 
revolving  stage  for  small  objects. 


The  TflOP,  used  with  TV  film  cam¬ 
eras,  permits  Instant  fading  of  one 
object  to  another,  change  by  lap 
dissolve  or  by  superimposing. 
Widest  latitude  Is  given  program 
directors  for  maximum  visual 
Interest  and  Increased  TV  station 
Income.  - 


- n  ^ 

CRAYJ  RESEARCH  end  Development  Co..  Inc. 

^  16  Arbor  St.,  Hartford  1,  Conn. 


In  only]  SECOND! 

COMPLETE 

AUDIO  WAVEFORM  ANALYSIS 


with  the 


AP-1  PANORAMIC 
SONIC  ANALYZER 
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SEIENIUM  and  INTEKN  DIVISION  900  Pasiaic  Av9  Eott  Newark  New  Jertty 

In  Conada  federal  Electric  Manufacturing  Compony,  ltd  .  Montreal.  P  O 
(■port  Disfributor$  Internotionol  Stondard  Electric  Corp  .67  Brood  St  ,  N  Y 
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^  Federal  Telephone  and  Radio  Corporation 


New  350  Ma.  Miniature  Selenium  Rectifier 

brings  to  the  largest  TV  consoles 

the  same  savings  in  weight  and 

cost  now  being  made  in  smaller  sets  Tyr 


Tyj 

439D420O 
D.C.  Output— 350  Ma. 


Now  —from  the  smallest  to  the  largest  sets— you  can 
prtwer  your  lowplete  line  of  television  receivers  with 
Federal's  weight-saving,  money-saving  Miniature  Sele¬ 
nium  Rectifiers. 


Federal’s  line  of  Miniature  Rectifiers...  including  the 
latest  .iddition.  the  .^^0  ma.  mtKiel ...  is  engineered  to  meet 
the  power  requirements  in  all  television  receivers  — re¬ 
gardless  of  screen-si/e  or  the  number  of  tubes.  Two  small 
rectifier  stacks,  two  capacitors  and  a  resistor  are  all  that's 
requirt*d— components  that  can 
be  mounted  anywhere  in  your 


chassis  and  remove  pounds  of  useless  weight. 


Leading  television  manufacturers  designed  Federal  se¬ 
lenium  rectifiers  into  7",  10".  12"  and  16"  television 
receivers  during  the  past  two  years.  Now  this  proven, 
simple  and  evident  method  of  supplying  B  --  power  for 
television  receivers  can  be  used  in  even  the  largest  direct- 
view  receivers.  For  complete  information  or  engineering 
data  write  to  Dept.  F-615. 

Send  for  Federal's  new  Miniature  Selenium  Recti¬ 
fier  Handbook  ...  48  pages  of  valuable  design 
data.  Available  for  25  cents  (coin  only). 


matter 


RECEVER 


YOU 


MAKE 


...  PCuCTdl ho%  o 

SELENIUM  RECTIFIER 

to  power  it 


(continuc<1 


TUB£S  AT  WORK 


itor  assembly  of  the  system. 

A  short  strip  of  standard  300- 
ohm  twin-eondiictor  line  is  the  con¬ 
nection  between  the  built-in  aerial 
.system  and  the  terminals  of  the 
liiKh-jrain  tuner  and  input  circuit  of 
the  receiver.  This  300-ohm  line  is 
tapped  off  the  lonjrer  hairpin,  at  a 
point  where  the  impedance  of  the 
matchintr  circuit  is  about  300  ohms. 


k'qiiivali'tit  Cirriiit 
To  uiiilerstand  how  the  new 
I’hilco  electronic  built-in  aerial  sys¬ 
tem  works,  consider  first  Fijr.  4, 
which  shows  the  e(|uivalent  circuit 
of  th‘“  complete  s'  stem.  .-\t  the  ripht 
is  the  circuit  of  the  diiiole  antenna, 
the  two  aluminum  foil  sections  de¬ 
scribed  above.  This  circuit  includes 
both  the  antenna  reactance.  A',,  and 
its  radiation  resistance,  R,.  Con- 
iiei  ted  to  this  antenna  circuit  is  the 
tunable  matchintr  circuit,  which 


FIG.  3  Simplilied  sketch  of  the  match- 
inq  circuit  of  the  built  in  televition 
antenna 


consists  of  the  variable  capacitor 
with  reactance  A',,  the  two  smaller 
siile  loops  with  inductive  reactances 
lalieled  A'  and  X  and  the  hmjr  hair- 
|)iu  loop  with  reactance  A',.  The 
3()i)-ohm  transmission  line,  which 
leads  to  the  tuner  assembly  and  is 
labeled  T,.  is  tappetl  off  this  Ions 
loop  at  the  3nii-ohm  jioint.  This  ar- 
rantrement  iiroduces  a  yunKl  match 
between  the  foil  antenna  and  the 
twin-conductor  lead-in.  and  hence  a 
minimum  standintr-wave  ratio. 

The  built-in  aerial  system  is 
tuned  for  each  cluinnel  to  an  aver- 
atre  impedance  ()f  about  1.2<»u  ohms. 
Over  the  low  band  the  radiation  re¬ 
sistance  of  the  antenna  is  fairly 
uniform  and  low  in  value,  while  the 
antenna'.s  reactance  is  capacitive. 
IJence  to  brintr  this  antenna  circuit 
to  re.sonance  the  matching  circuit 
mu.st  be  inductive.  The  relatively 
larpe  inductance  of  the  lonjrer  loop 
is  the  main  factor  in  achieving  this, 
whereas  the  effect  of  the  smaller 
loops  on  thi.s  band  i.s  of  lesser  im¬ 
portance.  The  variable  tuninjr  ca¬ 
pacitor  essentially  serves  to  vary 


TYPES  AND  SIZES  TO  MEET  YOUR  NEEDS 


Listed  below  are  typical  standard  sizes  of  Stupakofi  KOVAR- 
GLASS  Terminals  We  are  equipped  to  handle  orders  of  any  size. 
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FIGUIfE 

TERMINAL 

NO 

flange 

diameter 

(Inches) 

OVERALL  ' 
LENGTH 
(Inches) 

MAXIMUM 

amperes 

MAXIMUM 

leakage 

PATH  (Inches)  ' 

A 

960044 

.625 

2  500 

30.0 

.188  ' 

6 

954004 

1  250 

750 

15.5 

.125 

c 

952065 

380 

.875 

12  0 

400 

D 

952056 

.200 

220 

4  0 

.060 

E 

950053 

.200 

484 

5  5 

.035 

F 

955007 

.340 

.250 

4.0 

.035 

G 

952013 

875 

.937 

75  0 

200 

H 

952006 

375 

843 

12.0 

.080 

J 

951049 

.280 

.531 

10.0 

050 

K 

951027 

.380  ( 

1  250 

1  5.5 

.400 

L 

951015 

375 

800 

1  5.5 

090 

M 

951007 

.212 

781 

5.5 

312 

N 

■  952053 

220 

531 

4  0 

060 

o 

950049 

500 

.687  ' 

15.5 

080 

P 

950048 

718 

1  000 

21.5 

.150 

Q 

950044 

672 

1.500 

15.5 

.550 

R 

950041 

.340 

1.125 

10.0 

.425 

s 

950022 

.500  . 

1375 

15.5 

.295 

I 

950001 

.212  ! 

.875 

I 

5.5  i 

.070 

1  Wrife  for  detailed  specifications  and  prices.  j 

Quodruplff-l»af.  phoiphof-bfon<«  twitches  with 
wiping  contoct.  Contoct  turfocet  ground  flat. 
Contact  retislonce  only  0-002  to  0.003  ohm 
Com-type  positive  detent  mechorMsm.  Entire  unit 
shielded  behind  aluminum  panel 


PRECISION  RESISTANCE  BOXES 


•  The  Gcncr.il  Radio  lype  601  Decade  Resistance  Boxes  are 
universally  accepted  as  the  ad)ustahle  standard  of  resistance. 
Designed  primarily  for  direct-current  and  audio-frequency  use, 
they  can  he  used  as  well  into  the  low  radio-frequenev  range. 


Aryton-Perry  windings 
lOO-ohm  decodes  on 
cards  espeCKiXr  shopei 


m  the  1-,  I0-.  orsd 
molded  phenolic 
and  heut  treated 


•  SCALE  VALUES  OVERLAP  tai.h  decade  ha^ 
11  contaLt  Mud's  and  10  rcMstanec  units 


•  ACCURATE  ADJUSTMENT  —  all  units  are 
adjusted  within  0  1' <  of  engraved  values,  except 
the  I'ohm  cards  are  within  0  2S'  <  and  the  0  l-cthni 
units  within  I*  J 


•  POSITIVE  DETENT  MECHANISM 

he  adjusted  without  Itniking  at  panel 


•  LOW  ZERO  RESISTANCE  less  than  0  GOT  t>hm 
per  decade 

•  LOW  TEMPERATURE  COEFFICIENT  less  than 
to  002' y  per  deg  C  at  rtHtm  temperatures,  except 
the  0  l-ohni  decade  is  slightly  higher 

•  LOW  RESIDUAL  INDUCTANCE  AND  CAPACI¬ 
TANCE —  in  all  decades  thniugh  the  lOO-ohm 
steps  no  serious  frequency  error  below  SOO  kc 

•  THOROUGH  AGING  —  each  resistor  aged  at 
temperature  of  135  deg  C  ,  reducing  subsequent 
drifting  ti>  a  negligible  amount 

•  LOW  THERMAL  EMF  EFFECTS  —  through  use  of 
manganin,  Evanohm  or  Karma  wire 


•  ENGRAVED  CARRYING  CAPACITY  current 
ratings  of  each  decade  engraved  on  panel 

•  THOROUGH  SHIELDING  —  decades  niounred  on 
aluminum  panel  inside  copper-lined  walnut 
cabinet 


Uniflior  ribbon  wmdmg 
and  10,000-ohm  d«cad( 


•  EIGHT  SIZES  bt't»ecn  0  1  to  11  ohms  (in 
'tips  of  0  1  ohm)  and  1  0  to  111,110  ohms  (in 
steps  of  1  0  ohm) 

•  MODERATELY  PRICED  —  $i2  00  to  $•»  00 


Brfltor  comtrgctton  of  th«  0  1-ohm  vniH, 


GENERAL  RADIO  COMPANY 


Cambridge  39,  Massachusetts 

90  West  St.,  New  York  6  920  S.  Michigan  Ave.,  Chicago  5  1000  N.  Seward  St.,  Los  Angeles  38 
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1 


’I- 


covers  o 


LOCKING 


Ohio  for  oil  Its  towers 


Specifications 

Infot  Imo0danc«;  Probe— 12  oimf  ■‘>- 
470.000  ohmt:  Jack— 30minr  +  470.000 
ohmi:  Output  Imppdance  ISmmf 
470.000  ohms  each  tide  push  pull: 
Max.  Input  Volts  500  peak  to  peak 
with  probe:  Max.  Output  Volts  120 
volts  peak  to  peak  (push  pulh; 
Power:  IIS  volts  S0''60  cps  AC  Line; 
Site  I9V4'x22'xI4*.'. 


2041  W.  Charleston  St.  Chicago  47.  III. 

Plont  No.  2,  79  Chapol  St.,  Hartforde  Conn. 


Truscon  equips 


bor 


radio  tower 


Flat  frequency  response  from  100 
CPS  to  20  me  ±  1.5  db. 


Uniform  time  deloy  of  .02  micro 
seconds 


Frequency  compensoted  high 
pedonce  ottenuotor  colibrqted 
10  db  steps  from  O'SO. 


Phose  Lineor  with  frequency 
entire  bond 


This  new  1220-foof  Truscon 
Radio  Tower,  tallest  ground 
supported  tower  ever  built, 
incorporotes  many  odvanced 
engineering  specifications.  But 
one  important  specification  re 
moins  unchanged  .  .  .  the  use 
of  PALNUT  Self-Locking  Nuts 
.  .  .  continuing  o  15-year 

stondordization  by  the  Truscon 
Steel  Company.  Youngstown, 


This  unit  is  daaignad  for  uaa  as  an  oscillo- 
•copo  dofloction  conplifiar  for  tho  maosura- 
raant  and  wiawing  of  pulaas  of  axtramaly 
short  duration  and  risa  tima.  ond  contains 
tha  Vidao  AmpUfiar  Unit,  Powar  Unit  and 
a  low  Copaci^  Proba. 


INSULATION 
STRIPS  .  .  .  . 


Specify  PALN'JTS  for  your  towers 
Available  in  a  wide  range  of  sizes, 
hot  dip  galvanized  for  weather  re¬ 
sistance.  Ask  for  sompics  ond 
literoture. 


9  FERRY  STREET  NEW  YORK  7,  N.  Y. 

^TELEVISION  ENGINEERS  and  CONSULTANTS  to  tho  Nation'!  Loading  ToIoTision  StaUont 


WHIN  IT'S  A 


Precision  Bobbin 


Procioion  giooo  you  boUt-in  iniulation — othor  direct  adranlagoo; 
oirongor  magnetic  field!,  cloeer  winding!,  more  room  lor  larger  gauge, 
or  more  wire  of  tbo  eamo  gaugo  on  tho  earn#  eiio  coil  baeo. 


ProcUion  Bobbin!  at!  hmil  ti!al!d  ior  gt!ator  !troBgth  and  Inu  wnlght 
— hat!  !wog!d  tub#  ond! — and  !ntlro  Bobbin  imprngnatnd  ior  bettor 
olectricol  cbaractorUtiC!.  Imprognation  olno  permit!  a1tacbm!nt  ol 
t0rminal  lug!  to  flongo!  in  agroomont  with  Underwriter!'  regtiiremente. 


Precieien  Bobbin!  make  a  lighter,  etronger  coil — ot  a  dotinitn  economy 
and  or#  oroilablo  in  any  ehapo.  any  eiio.  round,  eguoro.  roctongulor; 
in  dielectric  Kratt,  FUh  Paper,  rellnloio  Acetate  or  combination!. 


•  Prevents  loosening  ol 
regular  nut  and  bolt. 

•  Eliminates  checking 
and  retightening  of 
bolts. 

COR  years.  PALNUT  Selt- 

•  Locking  Nuts  have  been 
standard  equipment  on 
towers  built  for  AM.  FM, 
TV.  Signal  Corps,  power 
tronsmiss  on.  etc.  Low  in 
cost,  eosily  opplied  on  top 
of  regular  nuts.  PALNUTS 
provide  absolute  assurance 
against  loosening  of  bolted 
assemblies.  No  further  main¬ 
tenance  is  required.  PAL¬ 
NUTS  hove  proved  superior 
to  lockwoshers  or  prick 
punching 
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TURBO  VARNISHED  TUBING 
FOR  HIGH  VOLTAGE 

TURBO  GLASS  TUBING  FOR 
HIGH  HEAT  RESISTANCE 

TURBO  REL-16-A  TUBING 
AND  HOOK-UP  WIRE 

TURBO  SATURATED  SLEEVING 
FOR  MAXIMUM  ECONOMY 

MICA  PLATE,  BLOCK 
FILMS  AND  SEGMENTS 

TURBO  WIRE  MARKERS 
FOR  EASY  IDENTIFICATION 

VARNISHED  CAMBRIC 


Homogeneous  Yinylite  Plastic 
Tubing  Formed  on  Extrusion  Presses 


WILLIAM  BRAND  A  COMPANY 

376  FOURTH  AVE  .  NEW  YORK  10.  N  Y.  •  1313  W.  RANDOLPH  ST..  CHICAGO.  111. 


Here  is  one  of  the  finest  electrical  tubings  made.  It  is  particu¬ 
larly  applicable  to  those  classes  of  service  where  continuously 
high  temperatures  or  wide  fluctuations  in  temperature  are  en¬ 
countered.  Used  under  these  conditions  TURBO  extruded 
tubing  presents  a  homogeneous  dielectric  barrier  that  per¬ 
manently  resists  deterioration. The  automatic  extrusion  process 
used  in  producing  this  tubing  results  in  exceptionally  close 
inside  and  outside  tolerances — an  important  factor  where  close 
fitting  insulation  is  desired  without  slowing  wiring  production. 
For  complete  details  call  or  write  today. 
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Immune  to 
transformer  oil 


immersion 


WRITE  FOR  SPECIMEN  CARD  AND  DCTAILID  INFORMATION 
COMPLETE  WITH  SAMPLES  AND  SIZES  OF  TURBO  TUBINGS 


the  inductive  |•eactillK■e  of  the  lontr 
loop  to  match  the  antenna’s  capaci¬ 
tive  reactance  over  the  five  low- 
band  channels. 

j  On  the  hiKh  band,  the  reactance 
j  of  the  antenna  becomes  inductive, 
and  the  radiation  resistance  of  the 
i  antenna  is  hi>rher.  Here  the  circuit 
is  tuned  to  resonance  a^ain  by 
means  of  the  variable  capacitor; 
but  the  inductance  of  the  two 
smaller  loops  is  a  substantial  fac¬ 
tor. 

Smith  Chart 


(center  fre(iuencies  from  57  to  85 
me)  because  the  equivalent  resist¬ 
ance,  /?,,,  of  the  foil  antenna  is  suf¬ 
ficiently  hi^h  by  itself  to  permit 
good  matching  to  the  300-ohm 
transmission  line.  However,  at 
high-band  fre(iuencies  <177  to  213 
me  center  fre(iuency)  we  have  pre¬ 
viously  noted  that  the  two  smaller 
loops  with  fi.xed  inductances  become 
important  additions  to  the  react¬ 
ance  of  the  antenna  to  bring 
;  up  to  values  comparable  to  the  low- 
i  band  equivalent  resistances.  Hence 
i  the  Smith  curve  must  be  moved  to 
'■  the  right  as  indicated  on  Fig.  5. 

Now,  using  the  Smith  chart 
and  .selecting  the  values  for  i?i, 
the  radiation  resistance,  and  Xt, 
the  reactance  of  the  antenna, 
from  the  chart,  we  oati  readily 
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Computations  involving  the  elec¬ 
trical  behavior  of  this  Philco 
built-in  aerial  system  are  simplified 
if  use  is  made  of  the  Smith  chart 
shown  in  Fig.  5. 

h'or  example,  take  85  me,  the  cen¬ 
ter  fre<iuency  of  television  channel 
t>  and  study  the  resixmse  of  the 
aerial  system  at  this  freciuency. 
The  long  line  on  Fig.  5  shows  the 
curve  for  the  system  if  we  consider 
only  the  dipole  foil  antenna,  which 
is  satisfactory  over  the  low  band 


FIG.  4  -EquiToIenl  circuit  ot  the  tele- 
▼Islon  antenna 


because  the  shape  is  elliptical 

When  space  is  at  a  premium,  the  elliptical  (hence, 
stronger)  shape  of  STRIPOHM  Resistors  gives  high 
unit-space  rating  and  extra  strength  to  withstand  elec¬ 
trical  and  mechanical  strain. 

These  vitreous  enameled  wire-wound  resistors  have 
low  mounting  brackets  .  .  .  strategically  arranged 
terminals  permitting  multiple  stacking  for  further  sav¬ 
ing  of  space  ...  no  sharp  edges.  Ratings  from  30  to  75 
watts  .  .  .  0.45  to  66,000  ohms. 

Write  for  Bulletin  23.  WARD  LEONARD  ELECTRIC 
CO.MPANY,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 


WARD  LEONARD 

! 

ELICTRIC  COMPANY 

MSISTOKS  •  MMOSIATS  •  MlAYS  •  CONTIKH  OfVtCES 

SIABILINK  Automatic  Voltage  Regulators  Type  EM  (Electromechanical)  are  the  answer  to 
regulation  problems  in  radio  and  television  transmitting  stations  .  .  .  high  frequency  relay  stations. 

The  F(X;  recommends  adequate  voltage  regulation  equipment  where  the  power  supplied  by  the 
utility  varies  more  than  from  nominal  over  a  24  hour  period.  The  STABILINE  Voltage 
Regulator  Type  EM  is  ideally  suited  for  this  regulation  task.  Some  of  the  outstanding  features 
include  .  .  .  zero  waveform  distortion,  complete  insensitivity  to  the  magnitude  and  power  factor 
t>f  the  load,  no  effect  on  system  power  factor,  high  efficiency  and  no 
critical  adjustments.  Its  long-term  stability  for  24  hour  line  correction 
means  that  Tyr>e  EM  requires  negligible  attention.  Linder  normal  con¬ 
ditions,  tbe  output  voltage  nc'ed  not  be  adjusted  more  than  once  a 
month. 

The  STABILINE  V'oltage  Regulator  Type  EM  consists  t)f  an  electronic 
detector  circuit  controlling  a  motor-driven  POVC’ERSTAT  variable 
transformer.  Tbe  mtning  parts  are  rugged,  quality  manufacturcHl  com¬ 
ponents  which  require  a  minimum  of  service  and  attention.  The  elec¬ 
tronic  control  circuit  itself  is  plug-in  type  and  incorporates  the  latc'st 
advances  in  detector  circuit  design.  This  plug-in  feature,  combined  with 
the  convenient  replacement  service  agreement  made  at  the  time  of  pur¬ 
chase,  eliminates  maintenance  diflficulties.  The  attractive  black  wrinkle-finished  frt)nt  panel  has  a 
)  inch  output  voltmeter  and  screw  driver  adjustment  controls  for  sensitivity  and  output  voltage 
setting.  Numerous  models  are  available  in  ratings  from  1  KVA  to  1(K)  KVA  to  meet  most  require¬ 
ments.  Rely  on  the  experience  of  the  Sup>erior  Electric  (,'ompany's  staff  of  voltage  control  engineers 
to  assist  with  yt)ur  voltage  regulation  pn)blems. 


Request  Hulleiin  —  1  itt 
for  (leiaileil  informa¬ 
tion  on  the  ST.VBI- 
I.l.N'h  T>pe  LM  anil 
its  appliiation  in  the 
hroailiast  tielil. 


Write  The  Superior  Electric  Co.,  119  Meadow  St.,  Bristol,  Conn. 
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(continued) 


//otvCTC worked 
GjaipmenfM^fjufycturer 


TUBES  AT  WORK 


ANTE^A 

V  cu»v£ 


AOOCO' 


USES  CTC  TERMINAL 


BOARDS 


FIG.  S  -  Smith  chart  oi  built-in  televition 
antenna  eimplifiet  computation  oi  elec¬ 
trical  behavior 


make  the  following  eempiitations : 
/?.,  =  R,  .  A','  A’.  =  1,200  ohms 
I  at  85  me)  A,,,  is  then  matched  to 
the  300-ohm  line  hy  tappin^r  the 
lixeii  hairpin  loop  at  the  300-ohm 
point. 

The  voltage  gain  of  the  built-in 
system  (at  85  me)  i.-  ‘  R,  Ra)^  or 
(.300  30)1  =  3.3. 


Tests  have  proved  that  the 
built-in  aerial  system  is  a  good  ap- 
pro.ximation  of  the  reMilts  one  could 
obtain  by  using  12  separate  folded 
dipoles,  one  for  each  channel.  Field 
engineering  tests  in  four  metropol¬ 
itan  ai'eas.  New  York.  Philadelphia. 
Chicago  and  Washington,  indicated 
that,  in  the  presence  of  a  fair-to- 
strong  signal,  the  reception  from 
the  built-in  aerial  system  was  often 
superior  to  that  with  the  outdoor 
antenna.  The  reason  is  that  using 
the  tunable  matching  circuit  of  the 
built-in  system,  a  better  match  was 
obtained  on  each  channel  and  it  was 
possible  to  tune  out  interference 
from  f-m  stations  and  other  elec¬ 
trical  noise. 

In  residential  districts  around 
Manhattan,  including  tiueens. 
Flushing,  Brooklyn,  The  Bronx, 
northern  New  Jersey  and  commut¬ 
ing  areas  of  Long  Island  and  West¬ 
chester  County,  good  jiicture  and 
sound  quality  was  obtained  from 
practically  till  stations  in  all  loca¬ 
tions. 

It  should  be  mentioned,  however, 
that  where  the  signal  is  weak,  in 
so-called  fringe  areas,  an  outdoor 
antenna  may  be  neces-ary.  In  such 
cases,  the  built-in  aerial  system  is 
disconnected  by  the  removal  of  its 


Atomic  Instrument  Com¬ 
pany’s  Coincidence  Ana¬ 
lyzer,  used  with  Geiger 
Counters,  steps  up  ac¬ 
curacy  of  coincidence 
experiments  in  cosmic  ray 
and  rHiclear  physics  re¬ 
search  and  general  radio¬ 
activity  measurements 


Teamwork  between  the  engineer¬ 
ing  departments  of  Atomic  Re¬ 
search  Company  and  CTC  licked  a 
serious  time  problem  in  the  manu¬ 
facture  of  the  Coincidence  Ana¬ 
lyzer.  Atomic  Research  Company 
specified  what  they  needed  in 
terminal  boards  and  CTC  saw  to 
it  that  they  got  what  they  wanted 
in  a  hurry.  Five  Terminal  Boards 
made  of  laminated  phenolic  and 
equipped  with  standard  CTC  feed¬ 
through  and  single-ended  lugs  com¬ 
prise  CTC’s  contribution  to  this  ex¬ 
cellent  piec<‘  of  equipment. 

This  is  but  one  of  many  casi-s 
where  CTC  has  coopi^rated  with 
electronic  and  radio  manufacturers 
with  gratifying  results.  We  are  set 
up  to  create  and  produce  a.s.sembled 
terminal  boards  to  meet  just  about 
any  specifications.  Special  terminal 
lugs,  coils  and  chokes  to  fit  particu¬ 
lar  requirements  are  also  part  of  our 
custom  engineering  service. 


WHAT  IS  YOUR  PROBLEM? 

When  you  need  terminal  boards, 
check  with  us  before  your  designs 
are  too  far  advanced.  Our  engineers’ 
long  experience  with  laminated  in¬ 
sulating  materials  offer  you  expert 
analysis  and  satisfactory  recom¬ 
mendations,  promptly.  CTC’s 
broad  line  of  terminals  usually 
fulfills  any  requirement. 


fj't 

T/r 

-  Short  Split  Turret 

Swogers 


Double-End  Terminal 
Lugs  Boards 


CAMBRIDGE  THERMIONIC  CORP. 

437  Cortcord  Ave.,  Combridge  38.  Mass. 
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Ready  to  Solve  Your  Special  Problems 


'326'  MONEL 


non  -  magnetic 


rustless 

strong 

If  iiK'liil  ^|)<'^ili<’alicl|l  i'  voiir  rc>|Miii'iliilil\ .  ".'{.Yj  *  Monvl 
i»  a  naiiK'  to  n'mcnilicr. 

In  |>aiiiriilar.  it  will  |i.i\  \oii  to  ri'ni<'tnl>rr  the  >/>(•( /n/ 
[)ro|M’ilies  of  ".'52(1  Monel. 

■■.■52() '  Monel  is  'uh-lantialK  nnii-mii^iiflic  at  aii<l 
al>o\e  room  teni|M-ialnre>.  I  he  approximate  |h'|  meahililx 
at  fh'i  !■ .  is  I  .(»2">  ami  at  If  K.  is  1 . 1 .  Neither  hot  mn 
eohl  working!  apprei  iahlx  alleet  its  magnetic  pro|M'iiies. 

".'526  '  Monel  is  nisl-jiroof  ami  hi^hl\  resistan't 
to  most  eommonU -eneoimtered  eorrosix  es. 

“.'526"  Motiel  |)oss«-.ses  hi^h  pinsieal  projH’rties 
similar  to  thosr-  of  Monel— strength.  tonf:hness. 
ami  resistance  to  ahrasion. 

In  aihlition  to  these  \ahiahle  pinsieal 
r  haraeteristies.  ";526”  Monel  is  a  thoroiiohl\ 
practical  metal  .  . .  eeonomieal  to  hu\  ;  eas\  to  use: 
rea<lily  workahle. 

“.'526"  Monel  can  he  \\el(le<l.  hra/etl.  or  soldered 
.  .  .  ean  he  readily  maehined.  formed,  drawn,  or 


High  voltoge  cobl#.  shielded  by  "326  '  Monet 
tape  Now  ovoiloble  from  most  large  manu 
facturers  of  high  voltage  cable. 

Where  Can  You  Use  This  Unusual  Inco  Alloy? 

Typical  Uses 

rjy  tuln*  tiiin  Hinicturt** 

StnK'tiira)  p.irto  of  <s|»rial  sai'uiim  luhr‘$ 

NIj*-  o|>«  ('itoriitii'r  part's 

\"lta;'(‘  rahh'  '•liit-hiin;:.  for  u««'  in 

Hi'i.  alMi*>i\*‘  rniitliiion’s.  (ommI  fni 

M*lla;:(->  lip  to  .V't.IMN) 

Availability 

M.ll  in.lti.linp: 

and  hot-r<>||i  i|  an<l  coM draHti 

Strip  and  i  iI.Im.ii.  o.l.l  ndl.  d 
sheet.  Coid-roI)i-d 
S»anile— •  mile 


forced.  It  is  axailahle  in  standard  mill  forms. 

■Next  time  yon  are  faced  with  a  prohlem  that 
demands  a  tonsil,  non-ma^netie.  corrosion- 
resistant  alloy  .  .  .  s|MTify  "I52(>  "  .Monel. 

.Meanwhile,  write  for  xoiir  copy  of 
“Inco  \ickcl  Allo\s  /or  Electronic  I'ses." 

I  his  \ahiahle  26-paf;e  hooklet  {lixes  the 
composition,  eharaeteristies.  and  typical 
applications  of  lit  helpful  Inco 
Nickel  .Alloys.  -k.^  c.  s.  i.i.  uir. 


Wio'.  .in.l  ...M  .Itasn 

"326"  Monel 

limiting  Composition  X 

Ni  (  Co) . 58.61 

Cu . remoifider 

fe . 2.50  mox 

Mn . .  .  2.00  mox 

C .  . 30  mo« 


Si 


.50  mox 
.02  mox 


[MIUM^Sf  UIVtCl 

NICKEl'c^  ALLOYS 


MONEl*  •  -K-  MONEL  •  "8"*  MONEL  •  "K*"*  MONEL 
INCONEL**  NICKEL  •"0**  NICKEL  •  "L”*  NICKEL 
DURANICKEL*  •  PERMANICKEL*  •  INCONEL  '‘X”* 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC.  . . .  Tork  s.  n.  y. 
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EACH  SOLVED  A  SPECIAL  PROBLEM 

YET 

IhrHP  ure 

114110"  IMEY 
I’HErillUS 
MET4E 

rilUIMI^ElYTH 

('hart  ^h^>ws  form  and  overall 
dimen'iions  of  a  few  of  the 
many  types  of  contacts  made 
from  Ney  Precious  Metal 
Alloys  for  brush  or  wiping 
contact  applications.  Full 
technical  and  test  data  are 
available  on  request.  Other 
Ney  Precious  Metal  Alloys 
have  solved  many  special  in¬ 
dustrial  application  problems. 
Consult  us  freely  without 
obligation. 

Vrite  or  phone  (Hartford  3-4271  )  our  Keieurch  Dt  p.irimeni 

THE  J.  M.  !MEY  TIIMPAIYY 

179  ELM  KTHEET  •  H4HTFnHII  I,  rn!«%. 

SPEniAllSTS  IN  I'UFCmUS  MET.AL  METAl  LlllU’.V  SINCE  1«I  J 


articulSId  R.F  CABLES 


,o« 

- 


I 


We  are  specially  or^nijed 
to  handle  direct  enquiries 
from  overseas  and  can  give 
IMMEDIATE  DEUVERIES/oUSA. 
_  * 

Cable  your  rush  order  foe 
dehrery  byair.  Settlement  m 
doHan  by  check  on  your  own  hint. 
Tramaction  as  simple  as  any  local 
purchase-andddnrtryjudas^/ch. 


A. 34 


iMreo 

OHMS 

. 

^  74 

ATTtN  lOAOIMC 
dbiOOfS  fftd 
ar  too  HcA 
4.7  ’  0.41 

0  o' 

0.36 

74 

1.3 

0.24 

0.44 

73 

0.6 

1  1 .5  ' 

0.8& 

For  Every  Application  .  .  . 

Outstanding  in  every  respect,  JOHN. 
SON  Variable  and  Fixed  Inductors 
are  available  in  a  wide  variety  of  types 
to  meet  every  electronic  application. 
JOHNSON  has  available  a  wide  range 
of  standard  models  or  can  build 
special  types,  m  production  quantities, 
on  short  notice 

Among  the  different  types  arc 

222  SERIES 

(IlIJsirAted  «bovc) 

For  low  power  electrortic  hcetins  end  mediMm  power 
Irensmiittn^  Internet  sliding  conUcI  type  Mycelca 
■  ntuletion.  conductor  1  2*  copper  itrtp  nickel 
pletcd  Inductors  ol  this  stenderd  type  ere  wound 
to  specihe  requirements 

224  SERIES 

For  high  power  epplicelion  Roller  contect  type 
Approaimete  meirmum  inductance  75  uh  with 
3  6  ’  tubing,  50  uh  with  1  2*  tubins.  Cast  aluminum 
end  frames 

226  SERIES 

For  hi^h  frequencies  Rotating  coil  type.  Opitonal 
variable  pitch  winding  for  wide  frequency  bend 
coverage  Edgewise  copper  strip,  silver  plated 
Wound  to  Customer  specifications. 

227  SERIES 

A  hiqh  current  Inductor  especially  adapted  to 
Electronic  Heating  Equipment  Rotating  coil  type. 
Available  in  single  or  dual  models,  with  or  without 
coupling  links  End  frames  and  support  bars.  Myca* 
leu  Conductor  3  4*  flat  wound  silver  plated  copper 

229  SERIES 

For  low  power  transmitters  Rotating  coil  type 
Smooth  tuning*  Available  with  27  to  63  turns  with 
inductance  of  37  uh  to  150  uh  in  standard  models 
Steatite  or  phenolic  insulation.  Wire  sues  12  and 
1 6  gauge 

TYPE  M 

Inductance  built  to  any  specified  inductance  from 
10  uh  up  Basic  M  design  permits  any  length  and 
diameter 

TYPE  VM 


LOW 

CAP4C 

TYPES 

IMPCD. 

OHMS 

ATTtN 

AtOOH 

lOOMcyt 

O  0* 

1  Same  as  M  except  supplied  with  variable  coupling 

1  rotors,  flippers,  or  as  variometers  Farady  screens 
may  be  incorporated  to  reduce  electrostatic  coupling. 

C  1 

7.3 

ISO 

2.^ 

0.36 

‘  TYP*  N 

10.2  ^  132 


VERY  LOW 
CAMCITAIICE 
CABLft 


C.2 

C.22 

C.3 


C.S3 

CA4 


6.3  J73 

6.3  ‘ 171 
5.5  ‘ 

5.4  ~  1971 


3.2 

2.15 


^.8_ 

4.4 


220 

^252 


0.36 

0.44 

0.44 

0.64 


0.64 

1.03 


TRANSRADIO  LTD 

CONTRACTORS  TO  M  M.  GOVERNMENT. 


-CABLES 


TRANS  RAD 


<3Sa  CROMWELL  ROAD 
LONDON.  SWi'ENCLAND 


LONDON 


Filed  Inductors  wound  with  either  copper  strip, 
ribbon,  tubing  or  wire.  Inductance:  built  to  any 
specified  inductance  from  10  uh  up  May  be  sup* 
plied  with  either  internal  or  eiternal  coupling 

TYPE  VN 

Same  as  N  except  variable  Mam  winding  station* 
ary  with  rotating  winding  connected  as  variometer 
or  coupling  inductor. 


E.  F.  JOHNSON  CO. 

WASECA,  MINNESOTA 
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LET 

TRIPLETT  STANDARDS  BE  THE  GUIDE 

•  FOR  YOUR 


3"  MODEL  32J-T 
ROUSD  MOLDED  CASE 


SPECIALS 


No  matter  how  specialized  your  meter 
requirements  may  seem,  the  chances 
are  that  Triplett  already  has  engineered 
and  tooled  up  for  a  design  so  similar 
that  a  few  inexpensive  changes  or  ad¬ 
ditions  will  give  the  desired  results. 
Special  molded  cases  with  new  and 
different  effects  can  be  obtained  quite 
inexpensively  when  using  Triplett 
short  cuts. 

Just  examine  the  many  special  fea¬ 
tures  listed  below. .. available  for  you 
to  beautify  and  personalize  your  instru¬ 
ment  panel  at  little  or  no  increase  in 
cost . . .  made  possible  by  Triplett's 
wide  and  diversified  production. 


3"  METER  ADAPTATIONS  AVAILABLE 

CASE  STYLES •  Round  or  square. 

CASE  MATERIALS  •  Metal  or  molded. 

TYPES  MOVEMENTS  •  AC-DC-Electrodynamometer-RF, 

SPECIALS  •  Suppressed  zero,  differential-type  meters,  sensitive 
instrument-type  relays  made  to  order.  Decibel  meters.  Rectifier 
types.  Meters  specially  built  for  adaptions  where  subject  to  extreme 
vibration,  temperature,  humidity,  strong  magnetic  fields,  etc. 
POINTERS  •  Spade,  knife-edge,  lance  or  truss-type. 

COLOR  •  In  case  and  dials. 

MOUNTING  •  Flush,  rear  clamp;  flush,  rear  screw;  flush,  rim  mount¬ 
ing;  projection,  rear  screws. 

DIALS  •  Metal,  attractively  printed.  Your  own  name  and  trademark 
can  be  economically  reproduced  in  a  special  design  and  color  at 
little  or  no  additional  cost  depending  on  quantity  run. 
ILLUMINATION  •  Rear  and  front  lighting  offered  in  a  wide  variety. 


^Kotice 

DESIGN 

ENGINEERS... 

Write  for  actual  size 
meter  cut-outs  on  heavy 
cardboard  stock.  Great 
help  in  visually  plan¬ 
ning  your  panel  layout 
when  designing  new 
equipment.  Furnished 
with  dimensional  dia¬ 
grams  showing  com¬ 
plete  mounting  infor¬ 
mation,  and  catalog  of 
ranges  and  prices.  Send 
for  your  cut-outs  today. 


Tripimtt  is  a  self-contained  electrical  instrument  factory  . . . 
from  screw  machine  parts  to  plastic  moldings,  from  moving 
elements  to  dial  faces— all  are  fabricated  in  this  modern  air 
conditioned  factory  equipped  with  special  humidity  and 
dust  controlled  assembly  rooms  . . .  one  overall  profit  mark¬ 
up  with  better  quality  control  and  consequent  savings  to  you. 


TRIPLETT  ELECTRICAL  INSTRUMENT  COMPANY  •  BLUFFTON,OHIO,U.S.A. 

In  Canada  TtiplaM  Inttrumanfs  of  Conodo.  Goorgofown.  Onforio 
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ELECTRONIC  INSTRUMENTS 


(continued) 


KEPCO 

VOLTAGE 
REGULATED 
POWER 
SUPPLY  . . . 

REGULATED 
WITHIN  V2% 
200  to  450 
VOLTS  .  .  . 


for  industrial  and 
research  use 


TUBES  AT  WORK 


300-ohm  transmission  line  from  the 
antenna  terminals  and  the  substitu¬ 
tion  of  the  lead-in  from  the  outside 
antenna. 


.Applying  llie  InfrariMl 
(’.oiiverlET  Tiiln* 

By  R.  D.  Washbi’RNE 

T*‘h  nuirint  i 'otn  tunuivatious  Vo. 


Thk  infrared  imajje  converter 
tube,  some  types  of  which  are  now 
becoming  available  in  quantity  at 
low  cost,  was  designed  as  a  military 
weapon  for  .seeing  in  the  dark.  The 
complete  American  equipment  ver¬ 
sions  were  known  as  the  Snooper- 
.scope  and  Sniper.scope.  The  former 
is  a  small-arms  attachment  for 
night-time  sniping  and  the  latter 
was  used  for  short-range  reconnais- 
.sance  over  wider  areas.  The  appear¬ 
ance  of  a  Briti.sh  version,  type  CRl- 
143,  is  shown  in  Fig.  1.  It  was  used 
in  the  e<iuipment  dubbed  Tabby. 

The  British  .service  tube  presents 
the  advantage  of  simplicity.  An  ex¬ 
ample  of  its  use  is  shown  in  Fig.  2. 
This  model  was  built  at  X.  Y.  State 
College  of  Ceramics  at  .Alfred,  N.  Y., 
under  the  direction  of  L.  B.  Bas¬ 
sett,  Professor  of  Ceramic  Engi¬ 
neering,  for  research  in  infrared 
microscopy.  General  details  of  this 
type  unit  are  shown  in  Fig.  3.A. 


•  RIPPLE  VOLTAGE:  Less  than  S  millivolts. 

•  OUTPUT  IMPEDANCE:  Less  than  2  ohms. 

•  A.C.  OUTPUT:  6.3  volts  at  6  amperes  unregu¬ 
lated. 

•  FRONT  PANEL:  Voltage  control;  D.C.  output 
terminals  (isolated  from  chassis);  A.C.  center- 
tapped  output  terminals  (isolated  from  chassis); 
On  off  switch  and  pilot  light;  D.C.  output 
switch;  Line  fuse;  D.C.  output  fuse;  Meters,  0 
to  200  milliomperes  D.C.  and  0  to  500  volts 
D.C.  A  ground  terminal  connected  to  the 
chassis  is  mounted  at  the  back  of  the  supply. 

•  DIMENSIONS:  Cabinet  size,  height  8",  width 
8",  length  16".  Weight  29  pounds. 

•  MODEL  No.  245 


For  bofh  load  variation 
from  0  to  200  milliam- 
peres  and  input  varia¬ 
tion  from  105  to  125 
volts. 

Output  D.C.  voltage 
variation  is  within  0.5 
volts  between  200  and 
450  volts  for  load  vari¬ 
ations  from  0  to  200 
MA. 


Every  well  equipped 
engineering 
research  laboratory, 
testing  department, 
physics  and  elec¬ 
tronic  schoolroom 
should  have  its  own 


Experimental  Dexign 
There  are  at  lea.st  three  wayi^  in 
which  the  infrared  image  converter 
tube  may  accomi)lish  it.s  fundamen¬ 
tal  purpo.se  of  converting  invisible 
radiations  into  visible  ones,  namely, 
through  the  use  of;  (1)  a  uniform 
field  between  c;ithode  aiul  anode. 


•  Twa  confinuausly  variable  B  supplies,  from  0 
to  300  volts  at  currents  up  to  ISO  ma.  Ripple  less 
than  10  millivolts. 

•  One  continuously  voriable  C  supply,  from  minus 
50  to  plus  SO  volts  at  5  ma.  Ripple  less  than  5 
millivolts. 

•  One  heater  supply,  6.3  volts  at  5  amperes. 

a  Power  requirements:  105  to  125  volts,  50  to 
60  cycles. 

•  B  voltages  ore  varied  by  new  Kepco  "Electronic 
Voltage  Divider." 

KEPCO  "Electronic  Voltage  Divider"  eliminates 
use  of  heavy  duty  wire  wound  potential  dividers 
.  .  .  B  voltage  regulation  characteristics  are  supe¬ 
rior  to  standard  designs  .  .  .  complete  voltage  con¬ 
trol  from  front  panel  .  .  .  all  connections  to  sturdy 
front  panel  binding  posts  .  .  .  voltages  isolated 
from  chassis. 

For  detailed  information  about  the  KEPCO  MUL¬ 
TIPLE  POWER  SUPPLY  and  the  KEPCO  VOLTAGE 
REGULATED  POWER  SUPPLY,  write  to  DEPART¬ 
MENT  E. 


KEPCO 

MULTIPLE 

POWER 

SUPPLY 


Mere,  from  one  self- 
contained  unit,  is  a 
source  of  power  provid¬ 
ing  the  four  most  com¬ 
monly  used  voltages; 
heater,  plate,  screen 
and  grid 


Kepco  Laboratories 
Incorporated 

149-14  41st  Avenue 
Flushing,  N.  Y. 


FIS.  I — British  type  CRM43  inirared 
image  converter 
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a  complet 


Rectifiers 

Small,  llghtwaight  a«c  to  d*c  power  supply  units 
for  use  with  cathode-roy  tubes,  television  camera 
tubes  and  rodar  indicator  scopes,  electron  micro¬ 
scopes,  and  similar  jobs.  Typical  outputs  are  7, 
9  and  13  kv.  Low  regulation  the  7-kv  unit 
illustrated  does  not  exceed  3-5%  regulation  per 
0.1  mitliampere  lood,  holds  ripple  on  output  volt¬ 
age  to  less  than  1%.  Size,  only  6*  x  6*  x  7*; 
weight  8  ib. 


ine  of 

hermetically 

sealed 

oil-filled 


HIGH-VOLTAGE  COMPONENTS 


Pulse  Transformers 

Pulse  tronsformers  for  use  with 
either  hord-tubeor  line-type  modu¬ 
lators.  Availoble  in  voltage  ratings  of 
1 0  kv  or  above.  These  units  are  ideal 
for  rodar  applkoftons,  stepping  up 
or  down,  impedance  matching,  phase 
reversing  and  plate-current  measure¬ 
ments.  Also  suitable  for  nuclear 
physics  research  work,  television  and 
numerous  special  applications  in  and 
out  of  the  communications  fields. 


Resonant  Reactors 

Resonant-charging  reactors,  accu¬ 
rately  designed  and  constructed  for 
radar  service.  Usually  required  in 
ratings  of  40  kv  and  below,  1  ampere 
and  below  end  300  henries  and  be¬ 
low.  Higher  ratings  ore  being  built, 
ond  can  be  considered.  When  re¬ 
quired,  small'  and  medium-size  de¬ 
signs  can  be  provided  with  3  to  1 
range  of  inductance  adjustment. 


Filament  Transformers 

Filament  transformers  availoble 
with  or  without  tube  socket  mounted 
integral  with  the  high-voltage  ter- 
minol.  Low  capacitance.  Ratings  to 
match  any  tubes;  insulated  to  prac¬ 
tically  any  required  level. 


Illustrated  here  are  typical  high-voltage  com- 
p>onents  manufactured  by  General  Electric. 
They  can  be  built  to  meet  Armed  Services 
requirements.  All  are  oil-filled  and  hermeti¬ 
cally  sealed — with  excellent  ability  to  with¬ 
stand  mechanical  shocks  and  to  operate  con¬ 
tinuously  for  long  periods  in  widely  varying 
temperatures  and  atmospheric  conditions. 

Your  inquiries  will  receive  prompt  atten¬ 
tion.  Since  these  components  are  usually 
tailored  to  individual  jobs,  no  catalog  is  avail¬ 
able.  Please  include  w'ith  your  inquiry,  func¬ 
tional  requirements  and  any  physical  limita¬ 
tions.  Apparatus  Dept.,  General  Electric  Co., 
Pittsfield  42-304,  Mass. 


GENERAL 


ELECTRIC 

m\4a 
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MANUFACTURERS 
OF  SMALL  FARTS  . 


stampings 


TUBE  CHECKER 
KIT  ! 

*29*.®  y, 


iar44ir 
AUDIO  GEN 
KIT  ^3 


^caei4tt 

televiskdn 

GENERATOR 

KIT 

•39*® 


OSCILLOSCOPE  KIT 


BATTERY 

eliminator 

KIT  .  . 

*22*.®^ 


SIGNAL 

tracer  kit 

$1950 


UT\  CiMStMt 


electronic 

SWITCH  MT 


CONDENSER 
CHECKER  KIT 


Flo.  .p.ing*  O"**  •p;*'®  d 

who..».r  »iie  or  ro« 

Oiomood  G  fociWie.  «r.  produc. 

rt«m  .  .  and  o.  pric 

betow  your  own  produc.«n  cOiH. 

The.  ,  why  "“"C  T"“’ 

•  Go  To  Gorre«»  *or  oil  «"on 
porn.  Our  e.perience  ho.  been  to 
voluminou.  in  produemfl  wnoll  port, 
ond  our  »ori«.y  o«  di«.  and  tool. 
„  ..l.n.i.e  rtio.  mo.,  .pr-ng.  con 
b«  produced  lo  At  your  repu.re- 
„e„n  wirtwu.  extra  expense  o« 
.peciol  equipment. 

If  if,  .moll  port,  you  need 
Gorretf.  moke  them  for  you  . 
beder,  quicker  and  ol  '<»•“ 

YouTI  oI»  And  it  worthwhile  reod 
i„0  our  new  engineering  co.oloi 
Jich  dH,w.  hundred,  of  •«o^“«' 
.pring  wodter  item,  now  •"  »*ock  o 
monufoctured  o.  .tondord  p^ 

uC.  Write  for 

todoy  .  .  Cotolog  No.  SS  51 

diamond  g  products 

J  Monufoctured  by 

"  Cioict  «.  CB««ITT  CO..  INC 


from  stock 

WHEN  YOU  WANT  THEM 


U.  H.  F.  RESONATOR  CO. 

224  SEVENTH  ST.  RACINE,  WISC. 


32  Element  TV  Beam 


Folder  with  all  prices,  weights,  etc.  on  request. 


POWER  GAIN  127  OVER  OIPOLE 

TV,  FM,  and  special,  multi-element  beams,  8  to  32 
elements,  peaked  on  channel,  or  on  your  frequency 


ANOTHER  SCORE  IN  THE 

battle  of  the  inches 


It  takes  iiiam  rostiv  huildin^s  to 
house  voiir  telephone  s\steiii.  K\ery 
inch  saved  helps  keep  down  the  cost 
of  telephone  ser\  ice.  So  at  Hell  Tele¬ 
phone  l.ahoratories  enfjineers  work 
c'onslantiv  to  squeeze  the  size  out 
of  telephone  equipment. 

In  the  picture  a  new  voice  fre¬ 
quency  amplifier  is  hein"  slip|H-d 
into  position.  Keaturing  a  Western 
Kle<  trie  miniature  vacuum  tuhe. 


tiny  |H-rmallov  tran'formers.  and 
s|>ecial  assemhiv  te<  hni(|ues,  it  is 
.scar<'elv  larger  than  a  single  vacuum 
tuhe  used  to  he.  ^  et  it  is  ahle  to 
boost  a  voice  hv  d.T  decihels. 
Mounted  in  a  hay  onlv  two  feet 
wide  and  1 feet  high.  ()(H)  of  the 
new  amplifiers  do  work  which  once 
required  a  room  full  of  equipment. 

This  kind  of  size  reduction 
throujihout  the  System  means  that 


more  parts  can  he  housed  in  a  given 
space.  Telephone  huildings  and 
other  installations  keep  «in  giving 
more  service  for  their  size  —  and 
keep  down  costs. 

The  new  amplifiers,  which  will 
soon  he  us«-d  hy  the  thousands 
throughout  the  Bell  System  to  keep 
telephone  voices  up  to  strength,  are 
hut  one  example  of  this  im(M>rtant 
phase  of  Laboratories’  work. 


BELL  TELEPHONE  LABORATORIES  exploring  and  inventing,  devising 

AND  PERFECTING.  FOR  CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE 


TUBES  AT  WORK 


(continued) 


(2)  a  mapnetic  lens,  or  (3)  an  elec¬ 
trostatic  lens. 

The  first  method  is  incorporated 
in  the  British  tube,  while  the  second 
system  was  never  utilized  because 
of  factors  of  size,  weipht  and  com¬ 
plexity,  the  third  was  tlie  one  ac¬ 
cepted  for  the  Amei'ican  tube, 
which  carried  the  desipnation  1P25; 
however,  few  reached  the  surplus 
market. 

In  tubes  usinp  the  first  method, 
the  conversion  of  invisible  lipht 
into  visible  is  achieved  without 
turninp  the  imape  upside  down.  In 
tubes  of  the  third  however,  the 
principle  of  the  electrostatic  lens  is 
employed,  with  the  result  that  the 
image  is  inverted  on  the  viewinp 
screen. 

There  is  available  at  compara¬ 
tively  low  cost  however,  an  f  2.1 
object  lens  assembly  made  by 
Bausch  &  Lomb  for  use  with  the 
ir25  or  the  CRl-143.  Its  focal 


lOCKSEDM*  NICKEL  CMHODES 
Television 

_ .tanled  oroducl  o 


*  r«ihodes  a  potented  product  of  the 
lockseom  Cathode  ,  P  ^  Electronic  Division, 
Superior  J  by  producing 

has  "earned  its  sp  ^  television 

cothodes  for  the  exp  ^  9  machinery  turns 

out  catnodr 


Correct  performance  characteristics  are  assured  by  a  combination  of  exacting 
production  procedures,  constant  metallurgical  and  chemical  laboratory  control  and 
continuous  testing  both  in  our  Electronics  Laboratory  and  in  actual  service. 

Superior  Lockseam*  cathodes  are  available  in  round,  oval  and  rectangular  shapes, 
plain  or  beaded  as  required. 

Write  for  full  information  on  types  of  materials,  dimensional  range  and  tolerances 
of  these  revolutionary  Lockseam*  cathodes. 

For  Electronic  products  for  export,  contact  Driver-Harris  Company,  Harrison, 
New  Jersey.  Harrison  6-  ihOO. 

•Superior  Tube  Company  Patents 


F|r  SUPERIOR  TUBE  COMPAN 

2500  Germontown  Ave.,  Norristown,  Pc 
ELECTRONICS  DIVI5IOI 
188,000  SQ.  FT.  PRODUCING  METAL  TUBIN( 


FIG.  2  —  Inirared  coDTerted  unit  ii 
mounted  aboTs  laboratory  miscroscope 


length  i.s  3.5  inche.s.  Thi.s  lems  unit 
project.^  a  sharp,  inverted  and  re¬ 
versed  image  on  the  infrared  image 
converter  tube.  More  exactly,  it 
focu.ses  an  image  on  the  photo¬ 
cathode,  whereupon  electrons  are 
released  and,  due  to  an  applied  d-c 
voltage,  bombard  the  .screen,  caus¬ 
ing  it  to  tluoresce  in  proportion  to 
the  amount  of  invi.iible  light  on  the 
cathode. 

Incidentall.v,  artificiiil  light  re¬ 
duces  the  efficiency  of  infrared 
equipment  in  proportion  to  the  in¬ 
tensity  of  the  light  (an  analogy  is 
the  use  of  a  flashlight  in  a  lighted 
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C*MI««  S1V-1  cfc««»>«  (ri(M  tM*) 


^^His  is  the  new  Collins  51V-1  glideslope 
-*•  receiver  for  aircraft.  Note  the  orderly 
design,  and  the  accessibility  of  all  tubes, 
components,  and  wiring. 

The  51V-1  provides  reception  of  90  150 
cps  tone  modulated  glideslope  signals  on 
any  of  the  twenty  channels  in  the  uhf  range 
of  329-335  me.  This  receiver  together  with 
Collins  51R  navigation  equipment  will 
fulfill  ILS  receiving  requirements  for  mili¬ 
tary,  commercial  and  private  aircraft.  The 
design  of  the  51V  1  is  based  on  “Glideslope 
Receiver  Characteristics”  issued  by  Aero¬ 
nautical  Radio,  Inc.,  and  on  U.  S.  Airforce 
specifications. 


Output  circuits  of  the  51V-1  receiver  feed 
standard  ID-48ARN  deviation  indicators 
including  flag  alarm.  By  means  of  the  flag 
alarm  the  pilot  has  a  positive  indication  of 
the  reliability  of  the  glideslope  signals  and 
instrumentation. 

The  51V-1  control  circuits  are  integrated 
with  the  standardized  R  n  channeling  sys¬ 
tem  with  channel  selection  provided  by 
means  of  a  Collins  314U  remote  control  unit. 

More  complete  information,  in  the  form 
of  an  illustrated  bulletin,  isyourson  request. 


IN  AVIATION  RADIO,  IT’S 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


1 1  West  42nd  St.  2700  West  Oliv*  Ava.  M  &  W  Towar 


Fownfain  City  Bonk  Bldg. 
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nmnufli roR 


J4GTON  panel 
:r^^S  PROVIDE 

ncL\ABlLITY  . 


679  pages  of  data  on  the 

DESIGN,  PRODUCTION 
AND  USE  OF 
ELECTRONIC  EQUIPMENT 


ppmtW 


Kdilod  b> 

Vin  /t-lufT  anil  John  Markusi 
Ar^ooriale  Kiiilor*.  Electronict 
879  po^es,  8']  x  )l,  illustrated,  S9.50 


noob  20000 


100  1000 

FREQUENCY  IN  CYCLES  PER  SECOND 

Peerless  guarantees  that  published  rhararleristic  curves  are 
true,  accurate,  unretouched,  made  on  production  line  items. 


.  Here  is  practical  radio  ptiginreritift  information 
I  sfleclfd  liy  the  editors  from  the  files  of  Kl.Kt'- 
TRONICS  on  the  basis  of  its  everyday  valtie  to 
>tiu.  Designed  to  save  yon  hours  of  research, 
these  28'>  articles  suj'ply  yon  with  hundteds  of 
circuit  diagrams,  formulas,  patterns,  anaUses. 
equations,  tables,  calculations,  graphs,  predictions 
.  .  everything  arranged  and  intlexed  for  quick, 
fingertip  referetice.  lii  this  one  b<*ok  you  get: 

/  •  Hundreds  of  full  diagrams  and  analyses  illus¬ 
trating  practical  circuits 

•  Measuring  and  operating  techniques  for  keep¬ 
ing  radio  equipment  at  peak  efficiency 

•  Scores  of  ec^uatious,  charts  and  tables  that  help 
fill  in  required  mathematical  background 

•  Practical  data  for  radio  production  men  cover¬ 
ing  such  cost-cutting  topics  as  quality  control, 
inspection  procedures  and  production  floor-test 
equipment 

Corrtents  logically  arranged  in  16  big  sec* 
tions  according  to  major  interests  of  those 
in  the  radio  field.  .  . 

I  1.  Antennas  10.  Power  Supplies 

2.  Audio  II,  Production 

3.  Circuit  Thcor>  12.  Receivers 

4.  Components  13.  Television 

,  3.  D-C  Amplifiers  If-  Transmission 

6.  Filters  Lines 

i  7.  I.mosphere  „  Tranun.tlrr, 

8.  M^.suremenf, 


PEERLESS  ELECTRICAL 
PRODUCTS  DIVISION 


6920  McKinley  .Ave.,  Los  AnReles  1,  Calif. 

161  Sixth  Avenue,  New  York  l.'i,  \.  Y. 

Frazar  &  Hansen  Ltd,,  3<il  Clay  Street.  San  Kranei.sco  11,  Calif. 


:lusiic  extort  agent 


PLATED 

PARTS 


Practicing  rngitu-ers  .  .  radio  designet-,  an-1 
rese.irchers  .  .  .  ra<lio  o|K*rat«irs,  technicians,  m.iin 
tenance  men,  and  ••thers  wdl  find  in  this  87!>  page 
volume  valuable  information  on  radio  that  ‘mil 
save  days  and  hours  of  time- —consuming  research. 


By  maintaining  its  own  plating  facili¬ 
ties,  Burlington  assures  proper  con¬ 
trol  and  protection  of  components 
against  rust  and  corrosion.  All  ranges 
AC  and  DC  available  in  rectangulor 
or  round  cose  styles  and  ore  guaran¬ 
teed  for  one  year  against  defects  in 
workmanship  or  materials.  Refer 
inquiries  to  Dept.  F-119. 


'The  convenience  of  hav 


McGraw-Hill  Book  Co.. 

330  West  42il  Stroot. 

N.  Y.  C.  I  8 

Sen«1  me  Zeliiff  an-l  Markus'  KIJ'aTUONICR 
M.V.M  AL  von  UAIHO  KNtJlNKKHS  for  10  days’ 
exaiiunation  on  approval.  In  10  <ia>s  1  wtU  remit 
"O,  plus  f*-w  cents  for  ilelUery.  or  return  the 


Slate. 


INSTRUMENT  COMPANY 

*  MWUNOTON,  IOWA 


Thit  offer  applies  to  U.  S.  only 
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Here’s  Why 
it  Pays  You 
to  Read 

the  Advertising 


The  advertising  is  a  rich  source  of  valuable  information.  In  this 
magazine  it  offers  you  ideas  and  products  that  may  well  apply 
advantageously  to  your  business. 

Every  issue  is  a  catalog  of  goods,  materials,  and  services  —  quickly 
available  to  you— just  for  the  reading. 

Leaders  in  busine.ss  and  industry  turn  to  the  advertising . because 
they've  di.scovered  it  helps  them  run  their  businesses  more  profitably. 

When  y<JU  read  all  the  ads  in  this  magazine,  the  chances  are  good 
that  you'll  get  a  lead  that  will  materially  help  you  do  a  better  job. 
For  example,  you  may  find  a  specific  piece  of  equipment  that  will  be 
a  profitable  time-saver.  Or  a  tool  that  will  increase  worker  efficiency. 
That  s  why  it  pays  to  read  the  advertising.  It’s  good  business. 


H  E  A  0  o  U  A 


S  Eon  BUSINESS  INFODMATION 

Me  G R AW- Hill 

publications 
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(continued) 


TUBES  AT  WORK 


room),  and  therefore,  visibility  im¬ 
proves  as  the  viewer’s  eyes  become 
dark  adapted. 

Where  the  object  lens  is  used 
with  the  ('Rl-143  tube,  a  second 
such  lens  system,  or  one  of  the 
lower-cost  equivalents  now  availa¬ 
ble,  may  be  needed  as  an  ocular  to 
re-invert  the  imaKe  on  the  viewing 
.screen  to  right-side-up,  unless  the 
u.sage  of  the  equipment  is  such  that 
the  aspect  of  the  image  is  immate¬ 
rial,  as  in  photography.  Such  erect¬ 
ing  lenses  may  be  of  spectacle 
(juality. 

The  British  tube  operates  from  a 
much  simpler  d-c  power  supply  than 
is  required  by  the  American  type. 
.4s.  Fig.  4  shows,  a  source  deliver¬ 
ing  only  a  single  voltage  is  all  that 
is  required  to  energize  the  CRI-143. 
The  current  drawn  by  this  tube  is 
infinitesimal,  being  of  the  order  of 
10—'  ampere. 


Combining  the  functions  of 

OSCILLOSCOPE 

and 

SYNCHROSCOPE 

An  outstandingly  versatile 
instrument  applicable  to— 

TELEVISION 
FACSIMILE 
PULSE  MODULATION 
RADAR 

NUCLEAR  PHYSICS 
COMMUNICATIONS 


GENERAL  FEATURES 

Five-inrii  <'uth«>de  ray  tube  operating  at  anti  intensity  grid  available  directly  at 

4.000  \«»Ils-  atreleratiiig  |M>teiitiaL  Or-  front  panel  terminals.  No  waiting  for 

dinarily  supplied  with  I’l  pho^pho^,  trace  to  reappear  after  adjusting  gain  or 

others  a\ailable  on  special  order.  \er-  appUing  DC  component  to  input.  Low 

liral  ampliher  flat  within  3  db.  from  5  .aparitanre.  high  impedance  probe  snp- 

cjcles  to  *.  megacycles.  One  inch  deflec  minimizing  teM  circuit  disturb 

tion  with  .(b-\olt  KM^  input.  Horizontal  n  , 

amplifier  flat  uithin  1  db.  from  5  cycles 

to  1  megatyt  le.  Built-in  calibrating  gys-  permit  full  screen  vertical  deflection.  Con- 

tern  for  determining  wave  amplitude.  No  laiiied  in  single  cabinet,  weighs  less  than 

external  meter  needed.  Deflection  plates  100  pounds. 

AS  AN  OSCILLOSCOPE 

Linear  sawtooth  sweeps  continuously  \ari-  cycles.  Because  of  the  extended  ranges 

able  from  5  to  500.000  per  second  in  con-  of  the  amplifiers  and  sweep  generator, 

junction  with  the  excellent  vertical  ampli-  oscilloscopic  capabilities  are  correspond- 

Tier  outlined.  Permits  observation  of  RF  >ng1y  increased  over  standard  oscillo- 

waves  and  envelopes  to  above  6  mega-  scopes. 

AS  A  SYNCHROSCOPE 

An  internal  trigger  generator  conlinu-  speeds  of  'sv  L  5,  20,  and  200  micro- 
ously  variable  from  200  to  5,000  cycles  seconds  per  inch  pro\ide  convenient 

can  be  used  to  excite  external  equipment  image  lime  expansion  for  iletailed  obser- 

as  well  as  the  sweeps.  The  trigger  can  ^  generator  will 

be  made  bv  panel  control  to  lead  or  lag  .  .  .  , 

Ihe  .tart  of  thr  .weep  bv  am«UI.t^  up  to 

1.000  mi.  ro-ei  ondf.  making  it  possible  to  «’"*'*  transients  or  pulses  occurring  at 

phase  any  part  of  a  pulse  or  transient  irregular  intervals  can  be  observed  or 

onto  the  sireen  for  measurement.  Sweep  photographed. 

For  More  Detailed  Information  Write  for  Descriptive  Bulletin  MO-491 1 

-  •  COMPANION  INSTRUMENTS  •  - 

SWEEP  CALIBRATOR  MODEL  GL-22A 

For  accurately  calibrating  sweeps.  Markers  are  |>rn\ided  at  1/10, 


Principlf  of  O/ieiation 
Referring  to  Fi>r.  4,  the  CRI-143 
is  .seen  to  comprise  two  parallel 
plates — a  cathode  and  an  anode — 
spaced  about  5  millimeters  (approx. 
3 '16  inch),  placed  at  one  end  and 
within  an  evacuated  Pyrex  kIass 
tube  with  flat  ends. 

The  cathode  is  made  by  deposit- 


WOODEN  BOX  gPPftOS 


B'XS'X  8'  length 


MAGE  VIEWED  roOM 
,  MERE  IS  WVER'EO 
■  AND  REQUIRES 
I  '.ERECTOR  CENS 


I  INFRARED 
TUBE 


IMAGE 

.SC^^EEN 


LUCITE  (TRANSPARENT)  ’ 
LENS-PLANE  both 
SIDES-ON  VIEWING  END 
FOR  PROTtCTiONw^^ 
SPRING  CLIP  FOR  MAKING" 
CONTACT  TO  INFRARED 
TUBE — BAKELIT 
FRONT  LENS^'*n^ 
ASSEMBLY- 


'3.000 

TO 

4.000 

■VOLTS 


FAIRCHILD  OSCILLORECORD  CAMERA 
For  pcDiKiiit^nt  rcrordti  «»f  wiivef«»riii  mi  3.5tiint.  tiliii.  ^ingl 
fraiiietii  fir  \uriul>lc  cotitiiiuou'-  iiiotimi  permit  recording  of  al 
plictiiiinpii.t.  \  ariftiiw  lenses,  maga/itirw.  ,.tr.  available.  Fa>il 
w«*t  lip  willi  Ol  -ir>lt  Write  for  bulletin  MF-4911. 


OUTLiNf  OFe' 

infrared  Tube 


INFRARED 
r.TuBE 
HIGH  VOLT’AGE 

‘cable 


TIGHTENING  handle 
LOCKS  TUBING  TO  HOLD 
FOCUSING  ADJUSTMENT- 


+  3.000  TO  4.000V  (TO  solid 
metal  RING) 


FIG.  3 — Experimental  laboratory  (A)  and 
portable  (B)  models  of  infrared  image 
converter  tubes 
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*  iSLOT 

V  'ii- 

a 

^102  Modified 


ENSURES  SATISFACTION 


Spirally  Laminated  Paper  Base  Phenolic  Tubing 


vision  applications.  It  possesses  excellent  electrical  and 
mechanical  qualities  and  meets  coil  form  requirements 
with  high  electrical  strength  and  minimum  surface 
leakage. 

#102  REGULAR  COSMALITE,  designed  for  low  moisture 
absorption,  low  power  factor,  low  surface  leakage  and 
high  dielectric  strength.  Especially  suitable  for  use  with 
frequencies  as  high  as  the  ultra  high  frequency  band. 


#46  COSMALITE  is  designed  for  application  where 
punching  and  stapling  qualities  are  important.  It  is  espe¬ 
cially  adaptable  for  threoding  or  other  requirements. 

#SLF  COSMALITE  is  designed  for  thin  wall  applica¬ 
tions  such  as  permeability  tuners.  It  has  unusual  strength 
and  excellent  electrical  properties. 


:%  COSMALITE  is  the  standard  for  all  radio  and  tele¬ 


#102  MODIFIED  COSMALITE  retains  the  excellent  electrical  proper¬ 
ties  of  #102  along  with  the  mechanical  and  versatile  advantages  of 
:r%  COSMALITE.  Designed  especially  for  high  voltage  applications 
where  staples  or  rivets  are  fastened  on  coil  forms. 


^CLEYELAHD  CONTAINERS 


COSMALITE,  backed  by  over 
25  yeors  of  experience,  equals 
or  exceeds  the  performance  of 
any  phenolic  tubing  available. 

Consult  us  on  your  needs. 


6201  BARBERTON  AVE.  CLEVELAND  2,  OHIO 

Giants  and  sales  offices  ot  Mr<**owth.  Wisc .  CMcofe  Ootroil.  Ogdonsborg.  N  V  .  Jomosbwrg.  N.  J. 
ABRASIVE  DIVISION  ot  Clt»flond.  Obro 
CANADIAN  Riant  The  CNvetond  Contoinor  Conode  ltd  RroKOtt  Onteeio 


REPRESfNTAflVfS 


CANADA 
mETROROL'Tan 
NEW  tORR 
NEW  ENGLAND 


WM  7  BARRON  eighth  line,  RR  •!  OAAVILLE,  ONTaRiO 
R  T  MURRAY.  614  CENTRAL  AVE  .  CAST  ORANCE,  N  J 
E  R  PACK  AND  ASSOCIATES.  965  FARmINCTON  AVE 
WEST  HARTFORD.  CONN 
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transmission  of  photographs  by 
j^l^Hlwire  and  radio  is  accomplished  by  a 
series  of  meticulously  accurate  and  miraculously 
synchronized  vibrations.  Fidelity  of  reproduction 
demands  that  there  shall  be  no  competition  with 
outside  vibrations. 

Acme  Telephoto  has  solved  the  problem  through 
the  use  of  a  LORD  Vibration  Control  System.  Its 
stationary  Trans-ceiver  models  are  mounted  on  Lord 
Tube  Form  Mountings.  Light  stationary  and  porta¬ 
ble  units  are  mounted  on  Plate  Form  Mountings. 
Machines  used  on  board  warships  of  the  U.  S. 
Navy  are  supported  by  Lord  Plate  Form  Mount¬ 
ings  on  bars  which  are  again  supported  on  Lord 
Plate  Form  Mountings. 

Whether  your  product  needs  protection  and  iso¬ 
lation  from  outside  vibratory  forces  or  control  of 
vibration  created  by  its  own  movements  Lord 
engineers  can  help  you. 


vpp 

1 

/fill 

jumm 

■ 

■ 

■ 

■ 

h 

s 

a 

See  our  bulletin  in  Sweet’s  1949  File  for 
Product  Designers  or  wr;fe  for  Bulletin 
900  today.  It  describes  the  complete 
line  of  Lord  producfs  and  services. 


LORD  MANUFACTURING  CO.,  ERIE,  PA. 

Conodion  R«pret«ntative;  Ratiwoy  &  Power  Engineering  Corp-,  Ltd. 


TUBES  AT  WORK  (continued) 

ing  on  the  inside  surface  of  one  end 
face  of  the  tube  an  infrared-sensi¬ 
tive  layer  of  silver-caesium  oxide  so 
micro.scopically  thin  it  is  virtually 
transparent.  A  graphite  ring  on 
the  outside  periphery  of  the  tube 
affords  connection  with  this  photo¬ 
cathode  when  the  tube  is  placed  in 
its  metallic  mounting.  The  photo- 
emissive  sensitivity  of  the  cathode 
is  out  to  about  1.3  microns. 

The  anode  is  a  layer  of  medium- 
persistence  Willemite  deposited  on 
a  glass  plate  thin  as  a  calling  card, 
and  supported  from  a  metallic  con¬ 
tact  ring  at  the  opposite  or  clear- 
glass  end  of  the  tube.  It  is  through 
this  end  that  the  .screen  is  viewed. 
When  a  positive  voltage  is  applied 
to  the  anode  of  the  tube,  this  .screen 
glows  green,  and  if  a  properly  il¬ 
luminated  .scene  is  sharply  focused 
on  the  cathode,  there  appears 
clearly  on  the  anode  in  shades  of 
green  an  image  with  a  definition  of 
up  to  350  lines  per  inch  (almost 
photographic  quality).  Increasing 
the  voltage  from  about  3,000  to 
about  5,000  volts  increases  the  bril¬ 
liance  of  the  image. 

Illumination  and  Filterwq 

Invisible  light  in  the  infrared 
region  may  activate  this  image  con¬ 
verter  tube  either  directly  or  by  re¬ 
flection.  The  illumination  may  be 
an  infrared  point  source,  as  would 
be  the  case  for  a  beacon  or  flash¬ 
light  with  the  visible  rays  of  the 
lamp  filtered  out;  or,  it  may  be  the 
result  of  variations  in  infrared  re¬ 
flectivity  in  the  original  .scene  as 
illuminated  by  infrared  rays. 

An  ordinary  tungsten  lamp  may 
lie  u.sed  with  its  visilile  rays 
.screened  to  near  or  below  the  visual 
threshold  by  a  Wratten  i  Eastman 
Kodak)  87  or  88  filter.  It  is  some¬ 
times  advisable  to  u.se  another  such 
filter  in  the  objective  system  to  re¬ 
duce  the  effects  of  stray  illumina¬ 
tion,  such  as  moonlight. 

An  infrared  filter  may  be  made 
by  cementing  dyed  cellophane  to 
clear  glass.  Nickel  oxide  glass 
(Corex  red-purple,  obtainable  from 
Corning  Glass  Co.)  is  opaque  to 
visible  rays  and  transparent  to  in¬ 
frared  radiations.  Another  filter  is 
■  an  opa(iue  solution  of  iodine  in  car¬ 
bon  disulfide  or  alcohol;  use  with 
caution  as  both  solutions  catch  tire 
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UNDER  SEVERE  CONDITIONS 


TTiree  years  ago  Sangamo  successfully  pioneered  the  FIRST  molded 
tubular  capacitor.  The  experience  gained  in  these  three  years  is 
now  applied  by  new  effective  manufacturing  methods,  and  proven 
by  special  exhaustive  tests  which  invariably  exceed  the  requirements 
of  actual  service  conditions.  Thus,  the  Type  30  you  purchase  today 
offers  positive  promise  of  exceptional  long  life  under  severe  conditions. 


85*  C  Performance 


Excellent.  Trouble-free  long-life  operation  in  spite  of  the 
high  temperatures  encountered  in  auto  radios,  television 
receivers,  or  any  other  application  where  high  tempera¬ 
tures  cause  trouble. 

Excellent.  Results  show  insulation  resistance  practically 
unchanged  under  severe  conditions  of  humidity. 

Excellent.  Far  .surpasses  any  existing  specification  require¬ 
ments.  Insulation  resistance  not  impaired. 

Excellent.  Accelerated  exposure  test  comparable  to  pro¬ 
longed  field  exposure,  but  more  severe,  results  in  no  change 
in  performance  ability. 

Mechonicol  Strength;  Excellent.  Leads  resist  breaking  or  pulling  out,  even  when 

handling  is  extremely  rough. 


Humidify  Resistance 


Immersion  Resistance 


Exposure  Resistance 


Remember  this  about  Sangamo  Type  30  Tubulars:  They  are  molded 
at  low  pressure.  This  means  their  elem^hts  are  undamaged  in 
fabrication.  It  also  means  longer  life,  greater  dependability,  and 
the  absence  of  “hot  spots.”  A  trial  of  Sangamo  Molded  Tubulars 
will  convince  you! 


MPIR'MICA-SIIVEI-EIKTROIYTIC 
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TUBES  AT  WORK 


(continued) 


GIVES  YOU 
TWICE  AS  MUCH 
POWER  GAIN 
PER  DOLLAR! 


INFRARED  SENSITIVE 
layer (CATHODE) 


metal 

contact 

Ring 


Fluorescent. 

SCREEN 

(ANODE) 


graphite- 

contact 


NEW  MULTI-V  FM  ANTENNA 


r  .  TYK  NO.  OF  BAYS  POWiR  GAIN  PRICE 

sS^^1308  8  7.3  $2800 

1304  4  3.7  850 

1302  2  1.6  320 

This  table  shows  you  why  the  new  Andrew  Multi-V  is  your  best  FM  ontenno  buy! 


fluorescent 
I  SCREEN 


iTIOOV 


•600  V 


opoov 


FIG.  4  -Diaqrammalic  repretenlation  ol 
electroilatic  lent  and  uniform  field  lypei 
of  converter  tubee 


NOW!  Minimize  your  investment  in  equipment.  Get  top  perform- 
once  for  only  half  the  cost.  The  new  Andrew  Multi-V  FM  ontenno 
is  mode  and  guaranteed  by  the  World’s  Largest  Antenna  Equip¬ 
ment  Specialists.  It’s  another  Andrew  "First." 


easily,  and  therefore,  must  be  kept 
in  clo.sed  containers. 

E.xperimental  setups  may  use  a 
General  Electric  sealed-beam  lamp 
delivering  up  to  80,000  or  100,000 
maximum  beam  candiepower  over  a 
12  to  15  deg  angle;  the  infrared 
filter  may  be  one  of  the  Polaroid 
XRX  series,  or  Corning  heat-trans¬ 
mitting  glass.  Another  light  source 
may  be  the  GE  Reflector  Infrared 
Heat  lamp,  or  the  Mazda  Purple-X 
lamp. 

Of  passing  interest  is  the  fact 
that  when  an  infrared  light  is  shone 
at  about  right-angles  to  the  line-of- 
sight  of  a  viewer,  objects  or  persons 
hidden  in  brush  appear  brighter 
against  a  darker  background,  and 
hence,  cross-illumination  may  at 
times  be  desirable.  Movement  of 
foliage  or  brush  is  easily  detected 
in  this  manner. 


•k  Twice  as  much  power  gain  per  dollar  as  any  other 
FM  transmitting  antenna  i 

k  Top  performance,  yet  half  the  cost  of  competitive  antennas. 

k  Side  mounting  construction  permits  instollotion  on  towers  too 
light  to  support  heavier  antennas. 

tt  Circular  radiation  pattern. 

k  Foctory  tuned  to  required  frequency  —  no  further  adjustments 
necessary. 


It  will  pay  you  to  use  the  Andrew  Multi-V  Antenna  on  your 
FM  station.  Write  for  Bulletins  86  and  186  for  complete 
details  TODAY. 


Construction 

Details  for  making  an  inexpen¬ 
sive,  experimental  unit  are  shown 
in  Fig.  3A.  This  is  more  in  the  na¬ 
ture  of  a  lab  model,  a  more  portable 
version  being  given  in  Fig.  3B. 

Connection  to  the  cathode  end 
of  the  image  converter  tube  is  best 
made  by  means  of  a  clamping  ring, 
as  the  element  terminal  is  only  gra¬ 
phite.  Connection  to  the  opposite 
end  is  easily  accomplished  by  the 
use  of  a  contact  spring;  or,  a  lead 
or  mounting  bus  may  be  soldered  to 
the  solid  metallic  ring  on  the  tube, 
using  care  to  prevent  the  heat  of 


Typictil  tertiiiil  plane  field  intensity  pattern  of  4  bay  M»lti-\'  FM  Antenna. 


TRANSMISSION  LINES  FOR  AM-FM-TV  •  ANTENNAS  •  DIRECTIONAL  ANTENNA  EQUIPMENT 
ANTENNA  TUNINO  UNITS  •  TOWER  LIGHTING  EQUIPMENT  •  CONSULTING  ENGINEERING  SERVICES 


World's  largest  Antenna  Equipment  Specialists 
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"Ir  tieii  shnplicit},  iiule  n/nge,  ami  high  accuracy  hi  the  control  of  modern  electronic  circuits.. 


Provides  many  times  greater  resistance  control  in 
some  panel  space  as  conventional  potentiometers! 


7 te  tmmer  ut  d>sJ  of  tht  Dt'OOlAL  thout  t%s*t  sm/iulm  Po\t- 

tton  ut  ih4fi  dunng  reioiistium.  Th0  ontrt.  or  Stt  ondmy  dtoi 

thtiui  mumbtr  ut  ivmpiri*  r€t(dmiomi  fnsdt  ky  tht  Frtmory  dtol. 


A  multi-turn  rotational-indicating  knob  dial  for  use 
with  the  HELIPOT  and  other  multiple  turn  devices. 


IF  YOU  are  Je^.cnmg  or  manufacturing  omy  type  of  prctikton 
elearonii  equipment  be  kure  to  in^rMigate  the  greater  itm* 
«enietK'e.  utilir>.  range  and  iompa^tnes^  that  can  be  tncorpstraied  into 
«i>ur  equipment  by  using  the  resulutionary  HELIPOT  fur  rheostat* 
putrntiumeter  control  applications  and  bv  using  the  ne«  DL'UDIAL 
rurns-indtcating  knob  described  at  right 

Brtetly.  here  t$  the  Hf-UFOT  prtm%tple  ukereas  a  cunvcn* 
:it>nal  poicntiumeter  consists  uf  a  j>«g/e  coii  of  resistarKe  miruiing.  the 
HELIPOT  has  a  resisunce  element  »>««>  timt<  longer  coiled  hsh.eli* 
nto  a  case  mhich  requires  no  more  panel  space  than  the  consentumal 
uisit.  A  simple,  foolproof  guide  controls  the  slider  contact  so  that  it 
follows  the  helical  path  of  the  resistance  umdmg  from  end  to  end  as 
a  single  krsob  is  rcKated  Result  uuh  mo  te.rreje  tm  pemtl  jpucs- 
rettotrememi).  the  HELIPOT  gises  you  as  much  as  12  times*  the  control 
surface  You  get  far  greater  accuracy,  finer  settings,  increased  range- 
With  maaimum  compactness  and  operating  simplicity! 

COMKITI  RANGI  OF  TYRIS  AND  SI2IS 


THI  Di  isOlAl  IS  a  unique  adsancement  m  knob  dial  design. 
It  consists  essentially  of  a  primary  krsob  dial  geared  to  a 
coTHentric  turns-irsdicating  secondary  dial -and  the  entire  unit  is  so 
compact  It  requires  only  a  2**  diameter  parsel  space! 

The  Dt'OOlAL  IS  so  designed  that  -  as  the  primary  dial  rotates 
through  each  complete  revolution- the  secondary  dial  moves  one  divi¬ 
sion  on  Its  Scale  Thus  the  sccorsdary  dial  counts  the  number  of  com¬ 
plete  resolutions  made  by  the  primary  dial  Yk  hen  used  with  the 
HELIPOT.  the  Di'ODlAL  registers  both  the  angular  position  of  the 
slider  conuct  on  any  gisen  heha  as  well  as  the  particular  helia  on 
which  the  slider  is  positioned 

Besides  Its  use  on  the  HELIPOT.  the  Dt'OOlAL  is  readily  adapt, 
able  to  other  helically  wound  desues  as  well  as  to  many  conventMinal 
gear-drisen  controls  where  eitra  dial  length  is  desired  without  wasting 
panel  space  It  is  compact,  simple  and  rugged  It  contains  only  two 
musing  parte,  both  made  entirely  of  metal  It  cannot  be  damaged 
through  lammmg  of  the  driven  unit,  or  by  forcing  beyond  any  me- 
chaoKal  stop  It  IS  not  subiect  to  error  from  backlash  of  internal  gears. 


The  HELIPOT  IS  available  in  a  complete  range  of  types  and 
!iaes  to  meet  a  wide  variety  of  control  applications 

MOOiL  A:  5  warn.  10  tutmt.  ad**  t(>de  «•'#  fengr^,  It/o”  <eia 
diQ..  rei'trancai  fO  ra  50.000  ohmi.  3d00*  roto>>om. 

MODIk  •:  to  warn.  15  tyrmt.  UO"  $l-do  w.ro  lonfth, 
cat#  dia.,  raiiffoncei  50  ra  300.000  ohmt.  iaoo*  rerar.oft. 

MODIk  C:  J  warn.  3  fyrttt.  fj'/i"  »t>do  w.r#  lootih.  coi* 

d«a..  rtfiiraAcai  5  re  15.000  oSmt.  10$0*  rerer.eft. 

MOOIk  0:  15  warn.  35  rv^ns.  334’*  i(.d«  w.r#  re»frr».  JVa 
case  dia.,  reinrenctt  100  ra  300.000  aro^i.  9000*  rarar>efi 
MOOIk  I:  30  warn.  40  rwmi.  3^3**  ir>da  w.re  rangrri.  S'l^" 
COM  dia.<  retiiremei  150  re  500.000  ohmt.  14.400*  feretion. 

Also,  the  HELIPOT  is  available  in  various  special  designs  with 
double  shaft  eitensioos,  m  multiple  assemblies,  integral  dual  units,  etc 
Let  us  study  your  pcMentiometer  problems  and  suggest  how 
the  HELtPOT  can  be  used  -  possibly  is  already  being  used  by  others 
in  your  industry  -  to  increase  the  accuracy,  convenience  and  sim¬ 
plicity  of  modern  electronic  equipment.  No  obligation,  of  couru’. 
Write  today  outlining  your  problem. 

for  MnJgi  A  /  '4”  dut  Hthpul.  Other  mrdeli  gtte  etem  grteur 


THE 


Helipot 


CORPORATION, 


TWO  SIZIS^MANY  RATIOS 

The  nroDlAt.  is  now  available  in  two  types -the  Model  "R” 
(illustrated  aS>ve)  which  is  2"  m  diamerer.  and  the  isew  Model  "W” 
w-huh  is  in  diamerer  and  is  ideal  for  mam  control  applicarionc 

Standard  rurns-ratios  include  10:1.  IS'l.  35:1  arsd  40:1  (ratio  be¬ 
tween  primary  and  secondary  dials).  Other  raticM  can  be  provided  on 
special  order  The  10:1  ratio  Dt'OOlAL  can  be  readily  emploved  with 
devices  operating  ftuer  than  10  revolutions  and  is  recomirsended  for  the 
5-rurn  HI  i  IPOT  In  all  types,  the  primary  dial  arsd  shaft  operate  with  a 
t  I  ratio,  and  all  rypes  mount  directly  on  a  round  shaft. 


Sand  for  this 

HfkIROT  AND  DUODIAL  CATAIOG! 

complafa  doio.  construction  de- 
atc..  on  tha  mony  sites  ond  typos  of 
HtUPOTS  ond  on  the  mony  unique  feo* 
tyres  of  the  DUOOIAL  Send  for  your  free 
copy  todoy! 


SOUTH  PASADEHA  2.  CALIFORHIA 
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TUBES  AT  WORK 


the  soIderiiiK  iron  from  cracking 
the  glass  tube. 


rower  Supply 

Any  power  supply  capable  of  de¬ 
livering  the  required  voltages  may 
be  used.  Even  a  toy  ignition  trans¬ 
former  of  good  construction,  such 
as  those  sold  by  hobby  shops  for 
model  airplanes  and  automobiles, 
will  deliver  sufficient  voltage  and 
current. 
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DISTRIBUTORS 

ALBANY,  N.  Y.,  Fort  Orange  Radio  Dist.  Co. 
BALTIMORE,  MD.,  Radio  Electric  Service  Co. 
BINGHAMTON,  N.  Y.,  Federal  Radio  Supply  Co. 
BOSTON,  MASS.,  The  Radio  Shock  Corporation 
BUFFALO,  N.  Y.,  Radio  Equipment  Corp. 
CHICAGO,  ILL.,  Wolker-Jimieson,  Inc. 
CINCINNATI,  0.,  United  Radio,  Incorporated 
CLEVELAND,  0.,  Radio  &  Electronic  Parts  Corp. 
DAYTON,  0.,  SREPCO  Incorporated 
DETROIT,  MICH.,  Radio  Specialties  Co. 

FLINT,  MICH.,  Electronic  Service  Co. 

HOUSTON,  TEX.,  Geophysical  Supply  Company 
INDIANAPOLIS,  IND.,  Phillip  E.  Graham  Company 
LOS  ANGELES,  CAL.,  Leo  J.  Meyberg  Company 
MILWAUKEE,  WIS.,  Radio  Ports  Company,  Inc. 
NASHVILLE,  TENN.,  Electro  Distributing  Co. 
NEWARK,  N.  J.,  Aaron  Lippman  &  Company 
NEWARK,  N.  J.,  Parr  Electric  Co.,  Inc. 

NEW  ORLEANS,  LA.,  Radio  Parts,  Inc. 

NEW  YORK,  N.  Y.,  E.  B.  Latham  &  Compony 
NORFOLK,  VA.,  Radio  Supply  Company 
PHILADELPHIA,  PA.,  Rumsey  Electric  Compony 
PITTSBURGH,  PA.,  Cameradio  Compony 
SAN  FRANCISCO,  CAL,  Leo  J.  Meyberg  Company 
ST.  LOUIS,  MO.,  Van  Sickle  Radio  Company 


Rcihol  Ku«-(‘  Starter 

Guess  work  no  longer  enters  into 
the  picture  when  race  starting  is 
conducted  by  an  electronic  starter 
recently  developed  and  shown  in 
the  photograph.  A  phototube  bar¬ 
rier  arrangement  and  a  timing  de- 


incobvo'**’'’' 


Battery-operated  electronic  race  starter 


vice  form  the  heart  of  the  instru¬ 
ment. 

At  the  press  of  a  button  a  bell 
starts  ringing  for  a  nine-second 
period.  This  bell  sends  the  partici¬ 
pants  to  their  starting  positions 
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TRANSFORMERS  AT  WORK— JAN 

Why  JAN? 

For  miiiiy  years  the  manufacture  of 
transformers  was  controlled  by  in¬ 
dividual  manufacturer’s  ingenuity 
and  ability  together  with  his  cus¬ 
tomer’s  desires  and  requirements. 
Inevitably  there  were  as  many  dif¬ 
ferent  constructions  and  variations 
for  any  one  type  of  transformer 
as  there  were  manufacturers  and 
customers.  Kach  design  duplicated 
the  function  of  another  and  yet,  no 
two  were  i)hysically  interchange¬ 
able. 

This  became  most  obvious  at  the 
beginning  of  the  last  war  for  each 
branch  of  the  government  services 
had  its  own  specification  for  com- 
ponents-transformers  as  well  as  all 
other  electronic  components. 

Development  of  new  eipiipment, 
production  on  existing  designs,  and 
replacement  of  parts  for  existing 
equipment  all  presented  their  own 
problems  when  it  came  to  duplica¬ 
tion  and  interchange  of  supplies. 
Standardization  was  imperntirf! 


How  JAN? 

Therefore,  the  Standards  Agency 
was  established  by  the  Armed 
h'orces  to  correlate  manufacturing 
procedures  and  devise  one  best  de¬ 
sign  for  a  particular  job — satisfac¬ 
tory  to  all  military  arms,  readily 
available  and  always  interchange¬ 
able. 

Transformers  created  a  much 
greater  problem  than  other  com¬ 
ponents  due  to  the  many  styles  and 
variations  in  existence,  nevertheless 
standard  specifications  for  the  vari¬ 
ous  components,  including  tran.s- 
formers,  were  devised  by  the 
Standards  Agency  thru  study,  de¬ 
velopment  and  constant  testing. 

Thru  extensive  research  in  new 
products  and  methods,  we,  at  Ken¬ 
yon,  are  able  to  produce  high  qual¬ 
ity  transformers,  in  accordance 
with  the  Jan  Specification  for 
transformers,  namely  JAX-T-27. 

If  you  have  any  questions  on  JAN’ 
Transformers,  do  not  hesitate  to 
call  upon  Kenyon’s  engineering 
staff. 

(ADVERTISEMENT) 


Now  —  KENYON  gives  you  the  complete  story  on  JAN. 
Since  the  inception  of  Joint  Army  and  Navy  specifica¬ 
tions,  KENYON  has  built  JAN-type  transformers  for  lead¬ 
ing  manufacturers  throughout  the  country. 

For  more  than  20  years,  the  KENYON  "K"  has  been  a 
sign  of  skillful  engineering,  progressive  design  and 
sound  construction. 

Consult  our  engineering  staff  today  on  your  JAN  prob¬ 
lems  —  at  no  obligation  to  you.  Call  or  write  now  for 
a  representative. 


Kenvon 

TRANSFORMER  CO.,  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.  Y. 


rn 
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High  performante  at  low  (ost 


On  every  count  the  new  Turner  Model  20X  hot  won  the  vote 
of  users.  Response  to  voice  and  music  pickups  is  smooth  ond 
even  over  a  desired  range  of  frequencies.  Output  level  is  re¬ 
markably  high.  Engineered  for  dependable  service  indoors  or 
out  with  high  quality  moisture  sealed  crystal  circuit.  Light  in 
weight,  natural  to  hold,  and  most  convenient  to  use.  It  is 
equipped  with  hook  ring  for  hanging.  Attractive  case  is  fin¬ 
ished  in  rich  baked  brown  enamel.  And  the  price,  complete 
with  7  ft.  cable  is  exceptionally  low. 

Writ*  for  Comploto  Microphono  Litoroturo 

THE  TURNER  COMPANY 

90S  17th  Street  N.  E.  Cedar  Rapids,  Iowa 

Crysttis  licensed  undei  petrnls  of  fhe  Brush  Development  Co 

BY  TURNER 
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TUBES  AT  WORK  fcontinuedl 

(in  the  cinder  path.  The  ne.xt  .-anind 
they  hear  is  a  buzzer  which  con- 
tinue.s  for  2.3  .second.^  and  warn.s 
the  runner.s  to  set  .set.  A  blank 
cartridKe  i.s  then  fired  .sijrnalintr 
the  riinner.s  to  start.  If  any  of 
the  runners  jumps  the  trim,  as  can 
be  detected  if  the  phototube  light 
beam  is  interrupted  before  the  gun 
shot,  a  loud  bell  rings,  signifying  a 
false  start. 

Shown  in  the  starting  fiosition  is 
Bob  Nield,  a  Danville,  Illinois,  high 
.school  student  whose  22.5-second 
22ft  has  been  checked  by  the  elec¬ 
tronic  system. 

I’owET  '1'iiIm‘s  ill  I'arallrl  at 

niF 

By  J.  R.  Day 

I.oitfj  Island  Citif.  .V  Y 

(T  kkk.nt  I.NTKR1';ST  in  televisiim  and 
other  communications  n:ethods  at 
uhf  centers  about  the  iiroblem  of  ob¬ 
taining  appreciable  power  output 
from  conventional  e(niif,n:ent.  The 
aura!  transmitter  furnished  for  an 
experimental  television  system  op¬ 
erating  in  the  fi'eipieiicy  range 
from  5ftft  to  55ft  me  employs  six 
type  2(’;!!1  tubes,  air-cooltd,  with  a 
power  output  of  Iftft  watts.  In  ad¬ 
dition.  the  output  stage  :i  ts  as  a 
tripler. 

The  arrangement  illustrated  is 
the  simplest  and  most  straightfor¬ 
ward  way  found  to  parallel  uhf 
tubes  for  increasing  jiower  capabil¬ 
ities.  Possible  means  were  limited 
by  the  retpiirements  that  w  times 
the  power  of  1  tube  be  secured  with 
n  tubes,  and  that  the  arrangement 
have  substantially  the  same  upper 


FIG.  1  -  Crosi  sections  oi  a  cylindrical  mul- 
titude  amplifier  operated  above  500  me 
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A  MAGNET  WIRE 


For  the  Hottest 


"HOT 

SPOTS 


How  c;a.n  magnet  wire,  even  Silotex*,  with¬ 
stand  continuous  operation  at  extreme 
hij(h  temperatures? 

The  answer  is  in  war-developed  silicones, 
now  brouf$ht  to  the  magnet  wire  field  by 
Anaconda  in  amazing  glass  insulated  Silotex— 
bonded  with  silicone  varnish.  Such  insulation 
qualifies  for  the  new  A.  I.E.  E.  high-tempera- 
ture  rating  of  “Class  H”. . .  180° _ a  140’  rise 


in  temperature  over  an  ambient  40’  C! 

Even  at  operating  temperatures  around 
180’ C,  here’s  what  Silotex  offers :  Greater  life 
expectancy,  greater  over-load  protection,  im¬ 
munity  to  ambient  temperature,  greater  mois¬ 
ture  resistance,  reduction  in  fire  hazard.  For 
complete  information  on  the  properties  of 
Silotex,  write  to  Anaconda  Wire  and  Cable 
Company,  20  N.  Wacker  Drive,  Chicago  6,  Ill. 

«4U4 


SILICONE  BONDED 
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TUBES  AT  WORK 


freiiuency  limit  as  an  optimum  de¬ 
sign  for  a  single  tube.  These  two 
requirements  are  related  in  that  in 
undesirable  desifrns  failure  to  se¬ 
cure  n  times  the  power  with  n  tubes 
usually  is  due  to  a  i)roKressive  low- 
erinjr  of  the  upper  freciuency  limit 
as  n  increases.  The  present  cir¬ 
cuit  meets  these  recpiirements  for 
all  practical  values  of  n,  and  is 
amenable  to  use  with  currently 
available  tube  types. 

The  dia^rram  of  F'in.  I  shows  the 
basic  idea  involved.  The  active  in¬ 
put  and  output  circuits  compri.se 
three  coaxial  cylindrical  surfaces, 
and  four  shortinjr  rin^s.  The  tubes 
u.sed,  must  be  either  the  planar  type 
or  those  with  an  external  disc  con¬ 
nection  to  the  separation  electrode 
located  between  the  input  and  out¬ 
put  electrode  alon>r  the  main  axis. 
They  are  arranged  with  their  axis 
lyinp  in  a  plane  normal  to  the 
coaxial  cylinders,  and  with  each 
axis  normal  to  the  cylindrical  sur¬ 
faces.  The  plane  of  the  tubes  is  nor¬ 
mally  about  half  way  between  the 
shortinjr  riiiKs  so  that  in  effect  they 
are  at  or  near  the  voltatre  loop  of  a 
resonant  half-wave  coaxial  circuit. 
The  tube  capacitances  shorten  the 
circuit,  but  no  more  for  n  tulies 
than  for  one  with  the  same  distrib¬ 
uted  parameters  for  the  circuit  in- 


lULUIIL  IRON  CORES 

KEEP  THE  OWNER  OF  THIS  SET  HAPPY 


HEKE’S  WHY: 

•  Our  own  formulas  ore  used  exclusively 

•  We  specialize  in  making  iron  cores  only 

•  Our  engineers  are  thoroughly  familiar 
with  every  iron  core  application 

•  Continuous  manufacturing  controls  assure 
uniformity,  quality,  economy,  dependability 

•  Special  powder  mixing  equipment  and 
procedures 

•  Increased  production,  test,  and  inspection 
facilities  (Note  new  address  below) 


$QfwipU«  promptly  sub- 
mittod  upon  roquosf  for 


and  tost  purposts. 


SEND  FOR 
CATALOG 


NATIONAL 


COMPANY 


1410  CHESTNUT  AVENUE  HILLSIDE  5 

PcrImuth-Colman  Cr  Associates  Northern  N.  Y. 

13  35  South  Flower  Martin  P.  Andrews 

Los  Angeles,  Cal.  Garden  City,  N.  Y. 


Jose  Luis  Pontet 
Cordoba  1472 
Buenos  Aires 


FIG.  2 — Inner  and  outer  shorting  rings 
for  tuning  cavities  are  actuated  by  chain 
and  sprocket  drive.  Rectangular  ducts 
are  lor  air  cooling 
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fMed«l  433)  UlTKA-SINSITIVC  INSMU- 
MCNTS  portabi*  DC  and  AC  Tharmo 
mstramants  for  pracision  maosvramant 
of  potontiols  and  minufo  curronts  in- 
volvin9  oloctronici,  tbermo*<oopleft  or 
loborotory  rosoorch. 


rModef  901)  POATABU  TCST  INSmU- 
MINTS  ovoilobl#  in  DC,  Model  901  — 
and  AC,  Model  904,  tingle  ond  multiple 
ranges  of  wide  coverage.  Ixcellent 
scale  readability  ond  shielding.  Accu* 
racy  within  Vi  of  1%. 


SfNSfTIVf  RCLArS  a  line  of  sensitive 
relays  including  the  Model  705  which 
provides  positive  control  ot  levels  os 
low  os  Vs  microampere.  Noo-chotter- 
ing  mognetic  contocts  hondle  up  to 
10  wotts  ot  130  volts. 


fModel  79B)  MULTf-PUAPOSC  TUBC- 
CNCCAIA  offering  provisioa  for  testing 
Keceiving  Tubes  —  Voltage  Regulotor 
Tubes— light  Duty  Thyrotron  Tubes  such 
os  3A4-6O4-BB4-BB5-30S1.  Scale  is 
calibroted  '"Good-Bod"  os  well  ot  in 
mutuol  conductance  range. 


jaWzed 

all  designed  to 

eTectricol  ond  electronic 

testing,  ond  mointenonce.  For 
Vocol  representative,  or  write 
I  Instrument  Corporation, 

,n  Avenue,  Nework  5,  New  Jersey 


d  ore  but  o  lew  of 
nts  available  from 
and  speed-up  t. 
(ions,  production 


PANfl  and  SWITCHBOAMO  INSTKU- 
MINTS  o  complete  line  of  instruments 
in  oil  types,  sites  ond  ranges  required 
for  switchboard  and  ponel  needs  •  •  . 
including  DC,  AC  power  frequencies 
and  radio  frequency,  rectifier  types 
ond  D.B.  meters. 


(Model  497)  VOiT-OHM  MllifAM- 
MITIR  one  of  o  line  of  pocket-site 
meters.  Model  497  combines  o  selec¬ 
tion  of  AC  and  DC  voltoge,  DC  current, 
and  resistance  ranges.  Ideol  for  moin- 
tenance  testing  ond  mony  inspection 


(Model  785)  INOtlSTRIAl  CIRCUIT 
TISTIR  a  versatile,  portoble  tester  for 
laboratory  or  maintenonce  needs, 
where  an  ultro-sensitive  instrument  is 
required.  Provides  37  AC  and  DC  volt¬ 
age,  AC  and  DC  current,  ond  resistonce 
ranges.  (DC  sensitivity  30,000  ohms 
per  volt.) 


(Model  749)  ILICTRONIC  ANAITZIR 
incorporating  o  conventional  Volt- 
Ohm-Milliommeter  with  self-contoined 
power  source— a  high-impedance  elec¬ 
tronic  Volt-Ohmmeter  using  115  volt, 
40  cycle  power— o  stoble,  probe-type, 
Vocuum  Tube  Voltmeter,  for  use  to  300 
megocycles. 


(Model  779,  Type  I)  SUPIR-SINSITIVI 
ANALYZIR  small,  light,  compact,  36 
ronge  Volt-Ohm-Milliommeter  with  5 
DC  voltage  ranges,  sensitivity  of  1000 
or  30,000  ohms  per  volt.  AC  tempera¬ 
ture  compensated.  Self-contained 
power  supply.  Ideal  for  mony  produc¬ 
tion  and  test  requirements. 
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OPEN  GEAR  TRAINS 

mode  to  yoor  specifications 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BAHERY  TO 
MEET  YOUR  SPECIFICATIONS 


(continued) 


TUBES  AT  WORK 


volved.  The  tubes  are  oriented,  to 
facilitate  insertion,  so  that  the 
smallest  electrode  connection  is  in¬ 
ward.  Thus  with  2C43’s  the  outer 
circuit  would  be  the  grid-cathode, 
while  with  2C3!)’s  it  would  be  the 
plate-grid  circuit. 

The  possibility  that  this  type  of 
circuit  could  support  extraneous 
modes  was  examined.  Neither  paper 
work  nor  experiment  disclosed  any 
unusually  favorable  conditions  for 
such  modes.  Of  the  second  order 
possibilities  the  most  likely  seemed 
to  be  the  one  wherein  the  electric 
field  is  normal  to  the  cylindrical 
surfaces  and  varies  in  intensity 
along  a  path  in  a  plane  normal  to 
the  axis  of  the  cylinders.  Such  a 
mode  could  always  be  suppressed  by 
means  of  a  slot  parallel  to  the  cyl¬ 
inder  axis.  Removal  of  tubes  did 
not  cause  e.xcitation  of  spurious 
modes. 


Many  units,  such  as  timers,  transmitters,  vending  mechanisms,  and  similar  devices 
require  the  adoption  of  small  open  gear  trains  for  intermittent  duty. 

Beaver  Gear  Works  is  equipped  to  make  these  trains  to  any  degree  of  accuracy  required. 
Heaver  Gear  engineers,  knowing  what  is  expected,  and  qualified  to  assist  in  details 
of  line-pitch  gear  applications,  can  advise  you  as  to  what  will  work  best  under  various 
MCMSEK  OF  conditions  and  can  specify  the  correct 

design. 

rv  Consult  us  on  your  gear  problems. 


Other  I'v.'iaibilities 


rectangular  cross-section  with 
the  tubes  located  in  opposite  sides 
appeared  of  interest  in  the  ca.se 
where  the  tubes  are  required  to  be 
operated  with  their  axis  in  a  ver¬ 
tical  position. 

The  usual  means  of  coupling 
energy  into  and  out  of  these  cir¬ 
cuits  are  applicable,  and  include 
probes,  loops  and  slots. 

Figure  2  shows  a  power  tripler 
employing  this  arrangement,  and 
for  operation  from  .500  to  .550  mega¬ 
cycles.  Six  type  2C39  triodes  are 
used,  spaced  at  00-degree  intervals 
around  a  6-inch  outer  cylinder.  The 
aluminum  ducts  leading  to  the  tubes 
are  for  the  small  amount  of  anode 
cooling  air  required.  Operating 
conditions  for  this  unit  are;  power 
output,  100  watts;  plate  input,  300 
watts  at  800  volts;  driving  power, 
80  watts,  at  1  3  plate-circuit  fre- 
(juency. 

In  the  particular  unit  shown  the 
ini)ut  circuit  (the  inner  one),  oper¬ 
ating  in  the  order  of  175  mega¬ 
cycles,  was  in  the  form  of  a  loaded 
(juarter-wave  coaxial,  the  center 
cylinder  being  ended  at  the  cathode 
connections,  and  the  grid  cylinder 
being  sealed  off  by  a  disc  an  inch  or 
so  away.  This  tripler  is  used  in  a 
television  aural  transmitter,  which 
is  direct  crystal-controlled  and  is 
excited  by  a  serrasoid  frequency 
modulator. 


(Mss 

/s  IfsMKn  This  Tree  Afaitua/. 


It’s  all  part  of  the  Burgess  Service!  This  complete 
Engineering  Manual  lists  hundreds  of  battery  types 
developed  by  Burgess  Engineers  to  meet  new  require¬ 
ments.  If  the  specific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  pro¬ 
duction.  and  engineering  will  bi-  placed  at  your  dis- 
I>osal  to  build  the  battery  you  need  in  any  quantity 
~  large  or  small! 


nji  Write  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
specifications;  also  the  Burgess  “Check  Sheet”  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
developed.  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 
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,hus  *nabung  .he  actual  dwell  ang.c 
read  on  a  meter. 

inverse  resistance  values. 

Here  in  the  customer  s  own  words,  ts  force  u 
?  .ha,  Bradley  s  exclusive  vacuum- 
prlKesrprcMluces  copper  oxide  and 


S fparg  of  distributor  breaker  points 
non  and  spaimR  Rradlev  vacuum- 

,hile  the  engine. so^r«. 

dwell  circuit. 

The  «‘"he"^^^ 

across  a  pair 

from  4  to  IS  'olts  •  ,„,„„„b,,es 

7  r.srrt 

“top^v 


BRADIEY  LABORATORIES,  INC.  rSfS 
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THt  BRADLEY  uni 

SELENIUM  RECTIFIERS 
COPPER  OXIDE  RECTIFIERS 
SELF -GENERATING  PHOTOCELLS 


SPECIFICATION  DATA 

These  control  and  test  equipment  recti- 
fieri  are  rated  from  20  milliomperes  half- 
wove  to  35  milliomperes  full  wave,  up 
to  50  volts  maximum  peak  inverse.  Sup¬ 
plied  With  3"  flexible  leads.  Housing- 
size  Vi '  X  Vj"  X  H".  Mounts  on  single 
6-32  screw,  H". 


i 


Studio  Equipment 
A  block  diagram  of  the  broad- 
castinpr  station  for  this  RCA  color 
system  is  shown  in  Fijr.  1.  The  color 
camera,  related  equipment  and  syn¬ 
chronizing  generator  are  the  same 
as  for  the  RCA  wide-band  simulta¬ 
neous  system  announced  in  1946. 
This  studio  apparatus  provides 
three  sifrnals,  one  for  each  of  the 
primary  co'ors  (preen,  red  and 
I  blue).  Each  of  these  sipnals  may 
'  contain  frequency  components  out 
to  a  maximum  of  4  me  and  an  aver- 
ape  or  d-c  component. 

For  one  sipnal  routinp  of  Fip.  1, 
each  color  sipnal  passes  throuph  a 
low-pass  filter  which  eliminates  fre¬ 
quency  components  above  2  me.  The 
three  resultinp  low-frequency  sip- 
I  nals,  Gt,  Ri,  and  are  then  sent 
into  an  electronic  commutator  or 
sampler,  where  each  color  sipnal  is 
.sampled  for  a  very  short  time,  so 
that  each  color  is  sampled  3,800,000 
times  per  second. 

The  samplinp  pulse  penerator  is 
an  intepral  part  of  the  electronic 
commutator  and  makes  use  of  the 
trailinp  edpe  of  the  horizontal  syn- 
chronizinp  pul.se  to  time  the  sam¬ 
plinp  of  each  of  the  color  sipnals. 

The  sampler  output  sipnals  are 
combined  electronically  in  Adder 
Xo.  1.  Standard  synchronizinp  sip¬ 
nals  from  the  synchronizinp  pen¬ 
erator  are  also  applied  at  this  point. 

The  principle  of  mixed  hiphs  is 
also  utilized.  For  the  second  sipnal 
routinp  of  P’ip.  1.  the  three  color 
sipnals  from  the  camera  are  com¬ 
bined  in  electronic  Adder  2  and 
then  are  passed  throuph  a  band¬ 
pass  filter.  The  mixed-hiphs  output 
Mil  of  this  filter  contains  frequen¬ 
cies  between  2  and  4  me,  with  con¬ 
tributions  from  each  of  the  three 
color  channels.  The  mixed-hiph  fre- 
([uencies  are  fed  to  Adder  1  which 
^  is  already  receivinp  the  sipnals 
from  the  sampler  and  from  the  syn- 
I  chronizinp  penerator. 

The  sampler  output,  the  mixed 
hiphs  and  the  synchronizinp  pulses 
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(continued  from  p  122) 

this  means  that  it  enables  existinp 
television  sets  to  receive  color  pro¬ 
prams  in  monochrome  without  any 
modification  whatever  and  without 
'  any  converter  or  adapter.  To  re¬ 
ceive  the  color  transmissions  in 
[  color,  existinp  black-and-white  sets 
'  can  u.se  a  color  adapter. 


A  Complete  Line  of 

PRODUCTION  TEST  EQUIPMENT 

for  TV  Manufacturers 

Tel-lnstrument  has  designed  and  provided  the  production  test 
equipment  for  many  of  the  major  TV  manufacturers.  A  complete 
line  of  instruments  designed  to  be  unusually  critical  in  the  testing 
of  TV  receivers  is  available.  They  are  the  result  of  the  wide 
practical  experience  of  Tel-lnstrument  engineers  plus  a  complete 
understanding  of  the  production  problems  of  TV  manufacturing. 


TYPE  2120 

R.F.PICTURE  SIGNAL  GENERATOR 

Provides  picture  and  sound  carrier. 
Modulated  by  standard  R.M.A. 
composite  picture  signal.  Sound 
carrier  stability  suitable  for  testing 
Inter  Carrier  type  receivers.  In¬ 
ternal  400  cycle  FM  and  External 
audio  with  75  microsecond  pre¬ 
emphasis.  Output  max.  O.lv  p-p 
across  75  ohm  line.  Avoiloble 
chonnels  2-13. 


TYPE  1200 
12  CHANNEL 
R.F.  SWEEP  GENERATOR 

Intended  for  precise  adjustment  of 
R.F.  head  oscillator  coils  ond  R.F. 
bond  poss  circuits.  Pulse  type 
markers  at  pictuie  and  sound 
carrier  frequencies  extend  to  zero 
signol  reference  base  line.  Ac¬ 
curacy  of  markers  0.02%  of 
carrier  frequency.  12  to  15  MC. 
sweep  on  oH  channels.  Max.  1.V 
peok  output  across  a  75  ohm  line. 
Provisions  for  bolonced  input  re¬ 
ceivers.  Instont  selection  by  push 
button. 


nPE  1900 

CRYSTAL  CONTROLLED 

MULTI -FREQUENCY  GENERATOR 

A  10  frequency,  400  cp$.  modu¬ 
lated  crystal  controlled  osctliator, 
ideal  for  production  line  adjust¬ 
ment  of  stagger  tuned  I  F.  ampli¬ 
fiers.  Available  with  crystals  rang¬ 
ing  from  4  5  to  40  M  C.  Output 
frequency  accurote  to  002^o 
Immediate  push  button  selection 
of  frequency.  Output  attenuator 
range  5V  to  500  microvolts.  Self 
contained  regulated  power  supply 


TYPE  1500 
I.F.  WOBBULATOR 


A  two  bond  sweeping  generator 
covering  the  range  of  4  5  to  50 
M  C.  Capable  of  a  bond  width  of 
opproximately  '  25^b  on  either 
band.  Five  pulse  type  crystol 
generated  markers  to  specified 
frequencies  available  for  each 
bond.  Accuracy  of  markers  .05^o. 
Zero  signal  reference  base  line 
with  markers  extending  to  base 
line  I  V.  output  max.  into  75  ohms 
A  sow  sweep  available  for  "X" 
axis  of  scope. 


Write  for  Detailed  Engineering  Data  Sheets. 


ToHnstrumQtit  Co.tnc. 

52  PATERSON  AVENUE  •  EAST  ftUTHERFORD,  N.  J. 
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racijic  iJiyision 

~B*ndi^  Aviation  Corporation 


Eastern  Engineering  Office:  475  Fifth  Avenue,  New  York  17,  New  York 
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W  UP  T0 15  WATTS 
^  POWER  OUTPUT 
WITH  THIS  NEW 
BENDIX-PACIFIC 
TELEMETERING 
^  COMBINATION 


With  j  power  output  of  15  watts,  the  new  Bendix-Pacific 
421250  Transmitter  and  421230  Amplifier  combination  has 
a  line  of  si^ht  ran^e  of  up  to  100  miles. 

The  new  421250  Transmitter  has  been  dcveloiied  to  sup¬ 
plement  a  complete  line  of  telemetering  components  designed 
for  use  in  the  Bendix-Pacific  FM,  FM  subminiature  telemeter¬ 
ing  system,  having  a  nominal  (viwer  output  of  2  watts.  This 
unit  is  capable  of  withstanding  extreme  vibration  and  shock 
and  still  u|x-rate  prc-cisely  to  give  indications  for  the  most 
exacting  measurements.  The  total  weight,  including  the  case,  is 
only  .845  (x)unds  and  it  measures  2"  diameter  by  5>  h"  long. 
The  421250  Transmitter  can  be  tuned  over  the  frequency 
range  of  215  me  to  2  30  me  and  is  adaptable  for  use  with  current  fed  or  voltage  fed  antenna  systems.  It  has  a  line  of 
sight  range  of  up  to  40  miles  and  may  be  used  to  drive  the  4212.30  Power  Amplifier. 

The  Bendix-Pacific  121230  Telemetering  R  F.  Amplifier  has  a  nominal  (X)wer  output  of  15  watts  which  provides 
adequate  (niwer  for  line  of  sight  ranges  of  10  to  100  miles.  The  tuning  range  matches  that  of  the  421250  Transmitter. 
The  total  weight,  including  the  case,  is  only  1.''5  ixiunds. 

The  two  transmitting  units  described  above  exemplify  the  building  blcKk  method  of  tele¬ 
metering  system  assemblies.  Through  the  use  of  standard  Bendix-Pacific  components,  the 
purchaser  can  readily  assemble  an  instrumentation  system  exactly  suited  to  his  specific  needs 
—  thus  effecting  the  utmost  economy  in  volume,  weight  and  cost. 

Tomplftc-  engineering  facilities  are  available  at  Bendix-Pacific  to  assist  you  with  spe-cial  applications  of  these  systems. 


SPFCi4l  RELAYS 


SAMPLE 


(G)  sampler  outpu' 
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PIG.  2-  -Color  tamplinq  toquence  lor  a 
larqe  polychromatic  oreo 


I  Combined  by  Adder  1.  jro  to  a  low- 
pass  filter  which  cuts  off  at  I  me. 
The  sijrnal  from  this  filter  is  ap¬ 
plied  to  the  modulator  of  a  conven¬ 
tional  vhf  or  uhf  television  trans¬ 
mitter.  No  change  in  the  normal 
transmitter  equipment  is  required. 


Color  Sampling  Details 

The  functioning  of  the  electronic 
sampler  is  shown  in  Fig.  2  for  larpe 
uniform  polychromatic  areas,  with 
the  three  primary  colors  rep¬ 
resented  by  three  different  signal 
strengths.  Each  channel  signal  is 
sampled  every  0.263  microsecond 
(0.263  =  1  '3.8),  with  the  channels 
staggered  0.0877  microsecond  as 
shown.  The  composite  output  of  the 
sampler  (Fig.  2G)  feeds  into  the 
low-pass  filter.  Since  only  large- 
area  color  is  under  consideration, 
the  mixed-highs  signal  need  not  be 
included. 

The  narrow  green  pulses  of  Fig. 
2.\,  occurring  at  a  rate  of  3.8  ■  10" 
pulses  per  second,  are  smoothed  by 
the  low-pass  filter  to  give  the  wave 
of  F'ig.  2B  consisting  of  a  d-c  com¬ 
ponent  which  is  the  average  of  the 
pulse  sample,  plus  a  sine  wave 
which  has  a  frequency  of  3.8  mega¬ 
cycles  (the  filter  having  removed 
the  higher  order  harmonics'.  The 
3.8-megacycle  sine  wave  and  the  d-c 
component  change  together,  as  the 
green  signal  changes  in  strength, 
in  such  a  way  that  the  signal  of  P’ig. 
2B  always  passes  through  zero  at 
the  same  interval  of  time  after  the 
peak  regardless  of  the  strength  of 


ills  AVALON  SOULEVAAD.  *  LOS  AHOELCS  ).  CALIF. 
R.pr.i.nloO'v.i  in  Principal  Citiu  of  U,  S.  and  Canada 


FOR  BETTER  CONTROLS  THROUGH  BETTER  REIAYS-CONTACT  lEACH 


Highest  standards  of  engineering,  materials  and  workmanship  assure  long, 
safe,  efficient,  trouble-free  service. 


NDUSTRIAL 


AIRCRAfT  RELAYS 


You  get  better  service  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  extra  dependability.  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive.  Get  all  the  facts  and  make  your  own  comparisons.  LEACH 
Relays’  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  proved-in-use. 


Ion  trap  in  sylvania 

TELEVISION  TUBES 
ASSURES  HUNDREDS 
OF  HOURS  FREE  FROM 
SCREEN  BURNS 


ners  of  television  sets  equipped  with  Sylvania  Televi¬ 
sion  Picture  Tubes  report  their  screens  still  bright  and 
unblemished  after  more  than  KMM)  hours'  use.  Much  credit 
for  this  top  quality  performance  belongs  to  Sylvania  scien¬ 
tists  who  hold  the  basic  patents  on  the  magic  "ion  trap." 
With  this  device  these  scientists  prevented  destruction  of 
the  fluorescent  screen  by  heavy  ion  bombardment.  So  suc¬ 
cessful  is  this  ion  trap  that  now  many  other  major  TV  tube 
makers  are  using  it  under  agreements  w  ith  Sylvania. 

These  same  Sylvania  Television  Tube  scientists  are  now- 
developing  shorter  large-screen  picture  tubes  and  special 
tubes  for  uhf  television.  Their  continued  research  makes 
the  Sylvania  label  your  guarantee  of  the  newest  and  finest 
in  television  picture  tubes.  Sylvania  has  a  complete  line  of 
all-glass  and  glass-metal  types  for  television  and  general 
purpose  cathode  ray  applications.  They  are  available  now 
from  your  Sylvania  Distributor. 

Write  for  free  characteristics  and  TV  set  complement 
chart.  Advertising  Department, Box  Rllll,  Emporium,  Pa. 


HERE'S  HOW  IT  WORKS 


Electrostatic  held 

Ions  are  bent  away  from  normal  axis  of 
tube  by  electrostatic  field 
External  magnet  neutralizes  the  effect  of 
the  electrostatic  field  on  the  electrons 
Electrons  follow  a  straight  line 

Heavy  ions  are  thus  trapped  in  the  electron 
gun  while  the  electrons  pass  through  to 
strike  the  fluorescent  screen. 


RADIO  TUBES:  CATHODE  HAT  TUBES:  ELECTRONIC  DEVICES:  FLUORESCENT  LAMPS, 
FIXTURES,  NIRINS  DEVICES.  SIGN  TUBING:  LIGHT  GULIS:  PHOTOLAMPS 
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THE  ELECTRON  ART  (continued) 

the  Kreen  signal.  Red  and  blue 
samples  are  similarly  smoothed. 

When  any  one  color  signal  out  of 
the  filter  reaches  its  maximum 
va'ue,  the  other  two  respon.ses  are 
crossing  the  zero  axis. 

While  the  curves  have  been 
shown  separately  for  Illustrative 
purposes,  it  should  be  remembered 
that  the  pulse  train  of  Fijr.  2G  proes 
into  the  low-pass  filter.  Thus  the 
composite  sipmal  of  Fij;.  2H  comes 
out  of  the  smoothing  filter.  This  is 
applied  to  the  modulator  of  the 
transmitter. 

The  action  of  the  .system  in  the 
presence  of  a  varying  color  is  il¬ 
lustrated  in  FiK-  3.  The  .sampling 
l)ulses  as  they  come  out  of  the 
sampler  are  indicated  by  vertical 
lines  in  Fijf.  3A.  Fijture  3B  indi¬ 
cates  the  result  of  smoothing  in  the 
filter.  This  envelope  may  al.so  be 
regarded  as  the  envelope  of  the 
transmitted  radio-frequency  signal, 
neglecting  the  contribution  of  the 
mixed-highs  signal. 

It  has  been  demonstrated  that 
the  mixed-highs  procedure  is  suc¬ 
cessful  and  satisfactory  in  a  wide¬ 
band  simultaneous  .system.  In  the 
RC.A  color  television  system  the 
sampling  process  by  it.self  is  suf¬ 
ficient  to  carry  high-frequency  com¬ 
ponents  of  each  color  signal  so  that 
when  combined  the  resulting  band¬ 
width  is  below  4  me  (the  .sampling 
fre(iuency  determines  the  highest 
frequency  which  will  be  passed). 
However,  the  choice  has  been  made 


SPECIFICATIONS: 

R22/1205'1S 

Overoll  Diometer  12  5/16" 

Overall  Depth  .  -  7" 

Fundomental  Rcsononce  .  75  c.p.s. 

Voice  Coil  Impedonce  15  ohms  ot  400  c.p.s. 
Moximum  Power  Copocity  .  20  wotts  Peok  A/C 
Totol  Flux  .195000  Lines 

Nett  Weight  ISIbs.  4o2S. 


This  high  -  power  version  of 
Goodmans  famous  12"  T.2.  is 
available  as  a  Bass  Unit  for 
multi-speaker  systems  or  gen¬ 
eral  Public  Address  use.  The 
last  word  in  reliability,  design 
and  performance. 


R22  1206/15 


Overoll  Diometer 
Overoll  Depth 
Fundomcntol  Resonance 
Voice  Coil  Impedonce 
Moximum  Power  Copocity 
Totol  Flux 
Nett  Weight 


BLACK 


NEAR 

WHITE 


.  55  c.p  s. 
15  ohms  at  400  c.p.s. 
.  20  wotts  Peak  A/C 
195000  Lines 
18  lbs.  4  ozs. 


GREEN  YELLOW 


GRBGRB  GRBORBGRBORBGRBORBGReOR 

transmit  TEO.—,.  ^ 

VIDEO  SftNAL/TTrrTVA  /^ 


GREEN  KINESCOPE*  SIGNAL 


RED  KINESCOPE 
Signal 


rSECONO-SCAN  blue  KiN£ 
A  SCOPE  signal 


e  B  B  B  B  B  6  B*B  B  B  B  B  6  6  B' 

First  scan  blue  kinescope  signal 


FIG.  3 — Color  sampling  sequence  in  the 
presence  oi  varying  color.  Part  E  shows 
bandwidth-conserving  interlaced  dot 
action 


GOODMANS  INDUSTRIES  LIMITED 
Lancelot  Road,  WEMBLEY,  Middlesex,  ENGLAND 
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GLOBAR  HranJ  (  cramii  RcsiMors  ortcr 
aJ\aiita^cs  ot  value  to  Jtsijjncrs  aiul  cn- 
^inters  mttrtsttil  iii  RuiLliiii;  inaximuni 
litc  arul  Jcpeiulaliilitv  into  eltvtrival  vrr- 
vuits.  Manutacturvil  to  iiicct  cxait  needs 
ot  spevitK  applications  tliev  provide: 

VERSATILITY  in  meeting  tirvuit  speci- 
iKations.  Olstainahle  in  a  wide  range  of 
shapes,  sizes  and  eharaiteristiis.  these 
resistors  assure  aivurate  operation  in  eir- 
euits  presenting  difheult  temperature  or 
voltage  compensation  problems  as  well 
as  in  ordinarv  applications. 


UNIFORMITY— Resistors  of  unvarving 
uniformity  are  produced  by  precision 
methods  under  careful  supervision  and 
inspection. 

DEPENDABILITY-The  one-piece,  elec- 
tricallv- fired  ceramic  composition  will 
withstand  exceptional  abuse.  Resistance 
values  and  characteristics  are  retained 
over  long  periods  of  time. 

Engineering  consultation  is  available 
through  our  experienced  engineering 
staff.  VC'hen  requesting  information  on 


specific  resistor  problems,  ctmiplete  in¬ 
formation  on  your  circuit  should  be 
furnished. 

Bulletin  R  coniiins 
useful  enj^ineenn^ 
data  on  GI.OBAR 
(‘cramic  Resistors. 

(,opies  >mII  be  sup¬ 
plied  immediately 
on  request.  XX'rite 
Oept.  V-119,  The 
Carborundum  Com¬ 
pany,  GLOBAR 
Division,  Niagara 
Falls,  New  York. 


GLOBAR  Ceramic  Resistors 


BY  CARBORUNDUM 


trade  mark 


"Clirhnruudum"  and  "'Ctluhar"  are  registered  trademarks  ti  hich  indicate  manufacture  hy  The  Carborundum  Company 
I 
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ik  In  the  field  of  electronics  and 
^  the  electrical  goods  industry, 
MOSINEE  is  known  for  its 
deptnJahle  uniformity,  and  its 
scientifically  controlled  physical 
and  chemical  properties,  such  as: 


Good  dielectric  strength  .  .  . 
proper  softness  or  stiffness  .  .  . 
high  tensile  or  tear  strength  .  .  . 
creped  with  controlled  stretch  or 
flexibility  .  .  .  specified  pH  for 
maximum -minimum  acidity  or 
alkalinity  . . .  accurate  caliper,  density, 
liquid  repellency  or  absorbency. 


If  you  have  a  fabricating  or 
processing  problem  involving 
paper,  a  discussion  with  MOSINEE 
technicians  might  prove  helpful. 
Please  write  Dept.  E 


MOSINEE  PAPER  MILLS  COMPANY.  MOSINEE.  WIS. 
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THE  ELECTRON  ART  (continued) 

to  .sample  for  the  lower  half  of  the 
video  band  i  up  to  2  me)  and  to  u.se 
the  mixed-hi^h.s  principle  for  the 
upper  half  of  the  video  band  be¬ 
cause  this  has  technical  advantajres. 

Ciilnr  Tch'viiiidii  Ht’Cfivfi 
FiLTUre  4  is  a  block  diaKi'am  of 
one  type  of  color  television  receiver. 
The  r-f,  picture  i-f,  second  detector, 
sound  i-f,  di.scriminator  and  audio 
circuits  are  identical  with  tho.se  of 
a  conventional  black-and-white  re¬ 
ceiver.  The  composite  video  and 
synchronizinfr  sivnals  from  the  sec¬ 
ond  detector  enter  a  sync  separator 


FIG.  4  Block  diaqram  of  RCA  color  tele¬ 
vision  receiver 


which  I'emoves  the  video  and  sends 
the  synchronizing  pulses  to  the  de- 
llection  cii'i  iiits  and  to  the  sampling 
inilse  Lreiiei'iitoi'.  Thesamplinv  pul.se 
generator  utilizes  the  trailiiiLr  edjre 
of  the  horizontal  synchronizinyr 
Itulse  to  actuiite  the  I'eceivei' 
samiiler  in  synchronism  with  the 
transmitter  siimpler. 

The  composite  signal  fi'om  the 
second  detector  also  enters  the 
Siimpler.  The  electronic  commutator 
siimples  the  composite  si>r)iiil  every 
0.0877  microsecond,  producintr  the 
short  pulses  shown  in  Fit;.  The 
amplitude  of  each  of  these  pulses 
is  determined  by  the  iimplitiide  of 
the  composite  w;ive  at  that  pjirticu- 
lar  instiint. 

The  commutiitor  feeds  these 


Presenting- 


HI  VOLT 

POWER  SUPPLIES 


HiN'olt  Supplies  art  stlf-tontaintu  in 
htnnttically  sealed  metal  containers. 

I  hey  are  designed  to  transform  low 
voltage  A(.  to  high  voltage  -low  cur¬ 
rent  l)(.. 

PS-30- 30,000  VDC;  1  Ma.;  dimen.  7"  x 
7"  X  7" 

PS  10  10,000  VDC;  2  Mo  ;  dimen. 

X  4  9  16"  X  8" 

PS-5-5,000  VDC;  5  Ma.;  dimen.  3^4"  x 
4  9/16"x6" 

PS-2-2400  VDC;  5  Ma.;  dimen.  3^4"  x 
3  3/16" X  5' 2" 

PS- 1-2400  VDC  —  Capacitor  load; 
dimen.  3^4"  x  3  3  16"  x  5*2" 


High  Voltage-Low  Current  DC  Power  Supplies 


Television  —  Radiation  Counters  —  Photo¬ 
flash  Devices  —  Electrostatic  Precipitators 
— Spectographic  Analysers — Oscilloscopes, 
etc.  _ 

W  rite  for  descri l)tire  literature 
Plasticon  Capacitors,  Pulse  Forming  Networks  and 
HiV^oIt  Power  Supplies  are  available  at  all  leading 
jobbers. 


a^ondenser  J^roduets  Company 

1375  NORTH  BRANCH  STRUT  •  CHICAGO  23,  IlllNOlS 
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CANNON  NEWS  ! 


Miss  Bettie  Anderson,  Cannon  em¬ 
ployee,  holding!  the  first  issue  of  the 
technical  house  ornan  published  by 
the  Cannt>n  Electric  Development 
Company,  'The  Cannonade",  which 
appears  bi-monthly.  It  is  full  of  inter- 
estinK  material  about  Cannon  prod¬ 
ucts,  their  uses,  and  personalities  in 
the  business.  We  will  l>e  ttlad  to  put 
your  name  on  the  mailing  list. 


JOBBER  ITEMS  IN  THE 
"XL”  SERIES 


XL-4  42  Receptacle 


Shown  above  are  the  dimensional 
views  of  the  XL-42.  together  with  a 
production  illustration.  This  fitting 
is  adaptable  to  mounting  under  ta¬ 
bles.  and  in  areas  where  mounting 
problems  are  present.  The  four  10- 
amp.  contacts  are  rated  at  2.50  volts. 
The  shell  is  zinc,  nickel-plated,  and 
may  also  be  had  with  three  1.5-amp, 
contact  inserts.  XI.r4-12  lists  at  $1.00; 
the  XI--;i42.  at  90c 


ANOTHER  ADDITION 
TO  THE  "XL”  SERIES 
OF  CONNECTORS 


in  applications  where  an  angle  90° 
plug  is  required  in  the  Type  "XL" 
Series,  the  XL-1.5  has  been  developed 
by  borrowing  an  end  bell  from  the 
Cannon  Electric  Type  "K”  Series. 
Other  features  of  the  XL-1.5  are  iden¬ 
tical  to  the  standard  XL  plugs,  such 
as  latch-lock,  gland  nut  and  cable 
relief  spring.s.  together  with  the  qual¬ 
ity,  full-floating  socket  contacts. 


KNOW  OUR  REPRESENTATIVES 


EL.MO  L.  MELTON 
Territorial  Sales  Representatiee 

Mr.  Melton  represents  Cannon  Elec¬ 
tric  on  all  scheduled  items  in  the 
.states  of  Missouri  western  portion), 
Kansas  and  Nebraska.  His  office  is 
located  in  Kansas  City.  Missouri. 
2901  East  Meyer  Blvd..  Telephone. 
Jackson  0467  and  2.541. 


FIG.  5  Composite  signal  iiom  second 
detector  is  sampled,  as  shown,  giving 
sine  wave  (alter  iiltering)  proportional 
to  color  intensity 

pulses  into  three  separate  video 
amplifiers  which  in  turn  control 
three  cathode-ray  tubes  or  kine¬ 
scopes  having  appropriate  color- 
producing  phosphors.  The  video 
amplifiers  have  a  flat  response  to 
4  me,  gradually  drop  off  in  response 
from  that  frequency  to  7  me  and 
have  great  attenuation  above  7  me. 

The  sampler  sends  the  pulses  to 
each  of  the  video  amplifiers  and  its 
attendant  kinescope  in  succession. 
For  instance,  in  Fig.  5A,  the  first 
green  pul.se  goes  to  the  green 
kinescope,  the  next  pulse  goes  to  the 
red  kine.scope,  while  the  third  pulse 
is  sent  to  the  blue  kinescope.  The 
green  kine.scope  receives  the  fourth, 
seventh,  tenth,  and  so  on.  Thus 
while  the  individual  pul.ses  coming 
out  of  the  sampler  are  0.0877  micro¬ 
second  apart,  the  green  pulses  go¬ 
ing  to  the  video  amplifier  for  the 
green  kinescope  repeat  every  0.263 
microsecond.  The  green  channel 
pulses  passing  through  the  video 
I  amplifier  lose  all  frequency  com¬ 
ponents  except  the  fundamental 
frecpiency  of  3.8  me  and  the  d-c 
component.  The  resultant  smoothed 
green  signal  is  shown  in  Fig.  5B. 
The  green,  red,  and  blue  signals  are 
shown  in  superposition  on  this  fig¬ 
ure  for  illustration.  It  should  be 
remembered  that  at  this  point  the 
green  signal  shown  is  that  fed  to 
the  green  kinescope,  while  the  red 
and  blue  signals  are  applied  to  their 
individual  kine.scopes. 

When  the  green  signal  is  maxi¬ 
mum,  the  red  and  blue  signals  are 
passing  through  zero.  Since,  the 
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economical  '  ^ 

gS  to  buy  ^ 
— ■  economical 
to  use 


ORENSEN - 

ELECTRONIC 
VOLTAGE  REGULATORS 


SORENSEN'S  NEW  LINE  of  electronic  voltage  regula¬ 
tors  INVITES  YOUR  INSPECTION  BY  EVERY  TEST  YOU  KNOW. 


CHECK  FOR  INITIAL  COST:  Th«  new  fine  of  Sorensen  Electronic 
Regulotort  was  designed  to  give  you  the  finest  AC  A  DC  supply  equip¬ 
ment  mode,  at  the  lowest  prices  ever  offered.  Sorensen's  increased 
copocity  and  improved  production  techniques  moke  it  possible. 


STANDARD  AC  SPECIFICATIONS 


2S0S 

1000$ 


MODEL  IN  VA 
CAPACITY 


CHECK  FOR  ECONOMY  IN  YOUR  OPERATION:  Sorensen  Regula- 
tors  hove  proved  time  and  time  agoin  thot  they  con  sove  money  in 
every  proper  application. 


Harmonic 

Distortion 


Regwiotion 

Accuracy 


;  0  1  %  ogainst  line  or  load 


CHECK  FOR  ACCURACY:  The  Sorensen  line  is  the  most 
ACCURATE  line  of  Electronic  Regulotors  or  the  market  today.  Check 
the  Sorensen  Accuracy  Chart  and  prove  it  to  yourself. 


9S-I30  VAC;  also  availob  e  for  190-360 
VAC  Single  Phase  50-60  cycles _ 


Input  Voltogi 


Adjustoble  between  110-130;  330-340 
330  VAC  models. _ 


Output  Voltoge 


CHECK  FOR  RUGGED,  STURDY  CONSTRUCTION:  The  Sorensen 
line  is  built  to  last,  designed  to  absorb  every  reosonoble  hord  usage 
you  can  give  it. 

That's  an  important  insurance  on  your  initiot  investment. 


Down  to  0.7  P.  F.  All  models  temperoture 
compensated. _ _ 


P.  F.  Range 


CHECK  FOR  THE  LEAST  NUMBER  OF  TUBES:  Sorensen  Regulators 
have  less  tubes  than  other  electronic  regulotors.  That  means  less 
trouble  for  you. 

SORENSEN'S  NEW  LINE 


IS  OUT  FRONT 


BY  EVERY  TEST 

YOU  MAKE 


STANDARD  DC  SPECIFICATIONS 


SORENSEN  ENGINEERS 
ore  always  available  to  show 
you  how  the  ORIGINAL  SOR¬ 
ENSEN  CIRCUIT  can  meet 
your  special  requirements. 
JAN  specifications  can  be  met 
by  all  models. 


ACCURACY  IS  IMPORTANT! 

The  Sorensen  line  is  fhe  most  Accurofe 
line.  Write  for  your  free  copy  of  the 
''Regulotor  Performonce  Chort  "*,  ond 
prove  it  to  yourself.  _ _ ■-* 


'Adjustoble  •  10%  —35%. 

'individuol  models  identified  by  indicoting  output  voltage 
first  then  amperes. 

EKomple-  E-6-5  6  VDC  (O  5  amperes 


ORENSEN  and  Company,  Inc., 

375  Fairfield  Avenue,  Stamford,  Conn. 


*  Output  Voltoge 

6  13  38  48  125 

**lood  in  Amperes 

5-15-40-100  5-15-50  5-10-30  15  5-10 

Input  Voltoge 

95-130  VAC  single  phose  50-60  cycles, 
adopter  ovoiloble  for  230  VAC  operotion 

Reguiotion 

Accurocy 

0  3%  from  0  1  to  full  lood 

Ripple  Voltage 
RMS  MoHi- 

1%. 

Recovery  Time 

of  filter  circuit  for  the  most  severe  chonge 
in  lood  or  inpwt  conditions. 
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composite  sijrnal  is  sampled  for 
green  by  a  narrow  pulse  at  the  re¬ 
ceiver  at  this  exact  instant,  the  re¬ 
ceiver  sampling  pulse  is  a  true 
measure  of  the  green  signal  and  in¬ 
cludes  no  dilution  from  the  red  or 
blue  signals.  Likewise,  the  red  and 
blue  samples  are  each  taken  at 
points  on  the  composite  signal 
where  no  cross-talk  is  contributed 
from  the  other  two  color  signals. 

Assuming  that  the  kinescope 
actually  cuts  off  with  negative  ap¬ 
plied  signal,  and  neglecting  the  non¬ 
linearity  of  the  input  control-volt¬ 
age  vs  light-output  characteristic  of 
the  kine.scope,  the  solid  lines  of  Fig. 
5C  may  be  regarded  as  the  effective 
light  intensity  along  one  line  scan 
on  the  screen  of  the  green  kine¬ 
scope.  A  single  line  scan  on  the 
green  channel  lays  down  a  series  of 
green  dots  on  the  screen  as  shown 
by  the  solid  lines.  These  dots  occur 
at  a  3.8-mc  rate.  If  fine  detail  were 
involved  to  such  an  extent  that  two 
adjacent  pulses  in  the  green  channel 
in  a  single  line  scan  were  of  differ¬ 
ent  amplitude,  it  is  basic  that  the 
highest  frequency  component  of  use 
in  establishing  picture  detail  would 
be  a  sine  wave  which  went  from  a 
crest  to  a  trough  in  the  time  be¬ 
tween  the  two  adjacent  green 
pulses.  This  sine  wave  would  then 
have  a  frequency  of  1.9  me 


corocoic  on  every  count 


Coto-Coil  Windings  bring  you  the  best  for  the  least. 

Wherever  electric  or  electronic  controls  ore  called 
for  .  .  . 

Wherever  precision  is  a  prime  necessity  .  .  . 

Wherever  there  ore  special  conditions  to  be  over¬ 
come  .  .  . 

The  Judgement  Goes  to  Coto-Coil 
Coil  Specialists  Since  1917 


Interlacing  of  Dots 
The  fact  that  each  pulse  has  a 
rise  equivalent  to  twice  this  fre¬ 
quency  allows  the  use  of  picture-dot 
interlacing  to  secure  full  detail  up 
to  3.8  me.  This  is  accomplished  by 
shifting  the  sampling  pul.ses  the 
next  time  that  the  same  line  is 
.scanned  so  that  the  dots  are  then 
laid  down  between  the  dots  that 
were  laid  down  in  the  first  .scan. 
This  second  series  of  green  dots  is 
shown  by  the  broken  curves  in  Fig. 
5C.  In  this  figure,  the  dots  shown 
by  broken  curves  are  the  same 
amplitude  as  the  dots  shown  by  the 
solid  curves.  For  resolution  of  very 
fine  detail  the  dots  laid  down  in  the 
first  scan  would  differ  in  amplitude 
from  the  dots  laid  down  in  the  sec¬ 
ond  scan  of  this  same  line.  Figure 
3E  shows  the  signal  at  the  blue 
kine.scope  for  the  first  .scanning  of 
the  line,  with  the  dotted  line  show¬ 
ing  the  kinescope  voltage  for  the 


ACETATE  INTERLEAVE 


(CooUsetd  und«r  W.E.  Pali.) 


PAPER  INTERLEAVE 


COTTON  INTERWEAVE 


TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  OR 
MULTI-PIE  CROSS  WOUND  r 


COTO-COIL  CO.,  INC. 

COIL  SPECIALISTS  SINCE  1917 
65  Paviilion  Avenue,  Providence  5,  R.  I. 
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For  circuits  that  require  resistors 
of  unsurpassed  quality 
Allen-Bradley 


BRADIEYUNITS  are  available  in  ''2,  1,  and 

2-watt  ratings. They  have  high  mechanical  strength 
and  permanent  electrical  characteristics. 

The  leads  are  difFerentially  tempered  to  pre¬ 
vent  sharp  bends  near  the  resistor.  The  leads  are 
easily  formed  to  fit  any  spot. 

All  Bradleyunits  are  packed  in  convenient 
honeycomb  cartons  that  keep  the  leads  straight. 
Send  for  Allen-Bradley  resistor  chart. 


TYPE  J  BRADLEYOMETERS  have  solid- 

molded  resistor  elements.  They  are  thick  rings, 
molded  to  provide  any  resistance-rotation  curve. 
After  molding,  heat,  cold,  moisture,  and  hard  use 
do  not  affect  the  resistor. 

The  resistor  is  molded  as  a  single  unit  with 
insulation,terminals,face  plate, and  treaded  bush¬ 
ing  in  ONE  piece.  There  are  no  rivets,  nor  welded 
or  soldered  connections. 


Allen  Bradley  Co.,  110  W.  Greenfield  Avenue.  Milwaukee  4,  Wis. 


ALLE|CbI^DLEY 

FIXED  &  ADilOSTABLE  RADp  RESISTORS 

^-'Id  uxelosiwelv  to  monufocturefs  Q  U  Q  L  1  T  V  fodto  ond  oloctronic  equtpmont 


of  radio  ond  oloctronic  equipmonf 
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FIRST  AND  SECOND  FIELDS 


Third  and  fourth  fields 


FIG.  6 — Scanninq  sequence  for  RCA  color 
teleTlsion  system.  Each  square  repre* 
sents  a  dot  on  the  screen 


second  scanninjr  of  the  same  line. 

While  a  sinRle  line  scan  lays 
down  a  series  of  jrreen  dots  on  the 
screen  with  space  between  dots,  this 
space  is  completely  filled  at  the 
same  time  by  red  and  blue  dots, 
with  great  overlapping  of  the  dots. 


Scayinjng  Sequence 
The  scanning  .sequence  used  in 
the  RCA  color  television  system  is 
illustrated  in  Fig.  6.  Here  each 
.square  represents  a  dot  on  the 
screen.  Because  of  the  overlapping 
of  dots,  each  square  should  be  ap- 
l)roximately  fifty  percent  longer 
than  .shown. 

During  the  first  scanning  field, 
illustrated  by  the  upper  diagram  in 
this  figure,  the  odd  numbered  lines 
are  scanned  in  order.  That  is,  the 
three  colored  dots  are  laid  down  in 
order  along  line  1  as  shown.  Next, 
line  3  is  scanned  with  a  displace¬ 
ment  of  one  and  one-half  squares 
for  each  color.  The  remaining  odd 
lines  are  scanned  in  order  with  the 
color  dot  pattern  shown.  This  scan¬ 
ning  of  the  first  field  takes  place  in 
one-sixtieth  of  a  second.  During 
the  second  field,  the  even  lines  are 
scanned,  first  line  2  with  the  colors 
laid  down  in  overlapping  dots  as 
shown,  then  line  4  and  so  on.  The 
dot  pattern  laid  down  during  the 
third  field  is  shown  by  the  lower 
diagram,  where  the  odd  lines  are 
.scanned  in  succession.  During  the 
fourth  field,  the  even  lines  are  again 
scanned  in  succession  with  the  color 
dot  pattern  shown. 

Thus,  the  odd  lines  are  scanned 


kISHK*: 


DEVilOPMENT  COMPANY  iniiffriii  iiiffimirfiirr  .mmmm. 

A.C.  Wickmon,  (Conoda)  Itd  .P.O.  Bo«  9,  Sfotion  N,  foronfo  U 


Canadian  Repres*ntofi 
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OTHER  TYPES  OF  RECTIFIERS  TOOK 
THEIR  TOLL  AT  THE  TOLL  GATES 


injinnnnr 

SELENIUM  lECTIFIEIS 


BRIDGED  THE  GAP! 


N<;i>EERS  tto 


on  New  York'n  ^reat  Tri- 
Ei  borough  Bridge  huti  a  problem:  Exittling  reeli* 
her  inHtallationM  eonlrolling  22  toll  lanett  were 
not  eltirienl.  .  .  They  were  far  too  bulky  for  tbe 
current  anti  voltage!*  ileliveretl.  .  .  They  generatetl  too 
iniirli  heat. 


The  golution?  Ralph  M.  Thompson  of  the  Elec- 
trtmic  Signal  ('onipany,  ^  illiitton  Park.  L.  I..  to 
whttni  the  contract  was*  let  choHe  and  in!‘tallctl 
SELE'I'RON  Selenium  Rectifiers  built  on  aliiniiniini 
.  .  .  anti  the  prohleni  ceasetl  tt»  exist!  Eor  SEI.ETRON 
Selenium  Rectifiers  actually  require  no  more  than 
I  .ith  the  space  neetletl  fttr  the  oltl  equipment;  they 
have  Itiw  internal  heat  hisses,  anti  alTtirtl  much  better 
\tdtagc  regulation. 

Tbe  Tribtirtiugb  Britlge  installation  is  typical  of 
biinilrctls  tif  tither  applicatitms  where  **jtd>-ratetr‘ 
SEI.ETRttN  Selenium  Rectifiers  have  paiti  off  in  ttqi 
pcrftirmancc.  Tiie\  are  available  in  a  variety  tif 
assemblies  tti  ctiver  a  with*  range  tif  currents  anti 
Miltages. 


INSTALLATION  AT  TRIBOROUGH  BRIDGE, 
60  VOLTS  OUTPUT,  45  AMPS.  CONTINUOUS 
DUTY,  OPERATING  24  HOURS  A  DAY,  36S 
DAYS  A  YEAR. 


Perhaps  you  hove  a  tough  rectification  problem  that  SELETRON  engineers  con  solve.  Will  you 
write  and  tell  us  about  it  now?  Our  general  catalog  is  yours  for  the  asking,  too.  Just  address 
Dept.  ES-24. 
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during  the  first  field,  but  dots  of  the 
same  primary  color  are  separated 
by  spaces.  The  even  lines  are 
scanned  during  the  second  field, 
again  with  spaces  between  like  color 
dots.  During  the  third  field,  the 
odd  lines  are  again  .scanned  but 
with  color  dots  displaced  so  that 
the  spaces  are  filled.  The  even  lines 
are  scanned  during  the  fourth  field, 
with  the  color  dots  displaced  to  fill 
in  the  spaces  left  during  the  second 
field  scanning.  Four  scanning  fields 
are  required  to  completely  cover  the 
picture  area,  with  all  spaces  filled, 
with  say,  green  dots.  Simultane¬ 
ously,  the  area  is  being  covered 
with  red  dots  and  with  blue  dots. 
Since  there  are  60  fields  per  second, 
it  may  be  said  that  there  are  15 
complete  color  pictures  per  second. 
It  should  be  remembered  that  the 
effective  field  rate  for  large-area 
flicker  is  60  per  second,  the  same  as 
for  current  black-and-white  receiv¬ 
ers.  At  viewing  distances  such  that 
the  picture  line  structure  is  not  re¬ 
solved,  the  effect  of  small-area 
flicker  due  to  line  interlace  and 
picture-dot  interlace  is  not  visible. 


Simplified 


Compact 


Compatibility 

When  the  radio  signal  from  the 
RCA  color  television  system  is  re¬ 
ceived,  on  a  current  black-and-white 
receiver,  in  good  adjustment,  the 
output  of  the  second  detector  is  rep¬ 
resented  by  Fig.  2H,  or,  when  the 
picture  is  of  varying  color,  by  the 
envelope  of  Fig.  3B.  With  mixed- 
highs  also  transmitted  as  shown  in 
Fig.  1,  the  black-and-white  receiver 
then  develops  on  its  kinescope  a 
black-and-white  picture  with  full 
resolution.  The  3.8-mc  sine  wave 
superimposed  on  the  picture  signal 
produces  a  dot  pattern  on  the 
kine.scope,  but  due  to  interlace  and 
line  structure  the  dots  are  not  vis¬ 
ible  at  normal  viewing  distance. 

In  a  laboratory  setup,  using  the 
standard  wedge  pattern  to  test 
horizontal  resolution,  the  same  res¬ 
olution  figure  was  obtained  when 
reproducing  the  color  transmission 
on  an  unchanged  current  model 
black-and-white  receiver  as  with  the 
same  receiver  on  a  well-designed, 
well-adjusted,  black-and-white  sys¬ 
tem  using  present  broadcast  stand¬ 
ards.  The  same  resolution  figure 
was  also  obtained  when  reproducing 


Portable 


9  900-2100  megacycles, 
single  hand 

9  Directly  calihrated,  single 
dial  frequency  control 
^  Directly  calihrated 

attenuator,  0  to  -120  dhm 
9  CW  or  AIVI  pulse  modulation 

9  Internal  pulse  generator  with  controls  fur  widt 
delay,  and  rate.  Provision  for  external  pulsing 
9  Controls  planned  and  grouped  for  ease  of 
operation 

9  height:  42  Ihs.  Easily  portable — ideal  fur  a 
home  installations 
^  Immediate  delivery 

ff’rile  for  sperifirations  —  inveninate  the 
advanlafies  of  this  oiilslanding  ncu'  infirument. 


Built  to 

Navy  Specifications 
for  research 
and  production 
testing 


DEPENDABLE  ELECTRONIC  EQUIPMENT  SINCE  1928 
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McGraw-Hill  Industrial  Mailing  Lists  are  a  direct 
route  to  today's  purchase-controlling  executives 
and  technicians  in  practically  every  major  in¬ 
dustry. 

These  names  ore  oi  particular  value  now  when 
most  monuiactiirers  are  experiencing  constantly 
increasing  difficulty  in  maintaining  their  own 
lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  compli¬ 
cated  problem  of  list  maintenance  during  this 
period  of  unparalleled  changes  in  industrial 
personnel.  These  lists  ore  compiled  from  exclu¬ 
sive  sources,  based  on  hundreds  of  thousands  of 
mail  questioimaires  and  the  reports  of  a  nation¬ 
wide  field  staff,  and  ore  maintained 
on  a  twenty-four  hour  basis. 

Investigate  their  tremendous  posu- 
bilities  in  relation  to  your  own  prod¬ 
uct  or  service.  Your  specifications  ore 
our  guide  in  recommending  the  par¬ 
ticular  McGraw-Hill  lists  that  best 
cover  your  market.  When  planning 
your  industrial  advertising  and  sales 
promotional  activities,  ask  for  more 
facts  or,  better  still,  write  today.  No 
obligation,  oi  course. 

McGraw-Hill  Publishing  Co«  Inc. 

DIRECT  MAIL  DIVISION 

330  West  42nd  Street  New  York.  18,  N.  Y. 
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GRACOIL 


One  Good  Turn 


eMCf  ^  cOicciit^  (wtA. 

KTTrrTHi  TELEVISION 


★  Order  these  Gracoil  TV  Trans¬ 
formers  and  get  identical  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable.  Trouble-free.  We 
invite  your  inquiry.  Write. 


V«rticol  and  Hofizontat  Blocking 
Oicillotor.  Botow  Chatsit 
mounting 


•  REMOTC  CONTROL  ^ 

•  SEIF-STCRRING  OR  ^ 
EXTERNAL  IMRULSING 

•  POSITIVE 
DETENT  ACTION 


Plato  and  Fitomont  Trontformor 
with  and  without  Mognotic 
Shiolding 


Filtor  Choko 


Vertical  DoBoction  Output 
Troniformor 


Electrical  Coils  and  Transformers 

ASKI  ROAD  CHICAGO  39,  ILL.,  U.S.A. 

ISTARUSHID  IN  1933 


Aerocom's  new  V.  H.  frequency  AM  radiotelephone 
telegraph  transmitter  is  designed  and  built  to  operate 
amid  ice  and  snow  or  steaming  jungles,  and  what's  more, 
this  fine  transmitter  will  give  long  trouble  free  efficient 
service  with  low  maintenance  and  operating  costs. 
MODEL  VH-200 
The  model  iiluttroted  (VH  200)  operates  on 
one  Crystal  Controlled  frequency  (plus  one 
closely  spaced  frequency)  anywhere  in  the 
range  1  18132  Mcs  or  132  165  Mcs  ,  A  1  or 
A  3  AM  Nominot  corner  power  200  wotts 
up  to  132  Mcs.,  reduced  power  up  to  165 
Mcs.  Low  temperature  operotion  using  gas 
filled  rectifiers  Normol  temperature  opera¬ 
tion  using  mercury  vapor  rectifiers  Relative 
humidity  up  to  95%  Complete  technical 
data  on  request  Aerocom  builds  other 
radiotelegraph/telephone  tronsmitters  with 
accessories,  and  invites  your  inquiry  if  you 
hove  a  communications  problem. 


AERMl  JCOM 

'  Pat  m 


-35*C 
Cto  •  45*C 


r  • 

't 

V— ' 

vf  1-?^ 

lUi  o 

m 

LeI^x 

RELAYS  and 
CIRCUIT 
SELECTORS 

ROTARY  SOLENOID 
OPERATED 


for  Rf/HOTf  CONTROl 
’  ofMUlTint 
COMUtX  CIRCUITS 

Many  versatile  designs  of  stepping, 
counting,  adding  and  subtracting, 
latching,  and  circuit  selecting  re¬ 
lays  are  made  possible  by  the 
combination  of  the  I.edex  Rotary 
Solenoid  and  wafer  type  rotary 
switches.  Self-stepped  or  exter¬ 
nally  impulsed,  the  device  is  im¬ 
mediately  adaptable  to  many 
remote  control  applications.  A 
choice  of  wire  sizes  permits  a  wide 
range  of  operating  voltages  and 
power  requirements.  Various  types 
of  mountings  further  increase  its 
adaptability.  In  addition  to  its 
positive  control  of  multiple,  com¬ 
plex  circuits,  a  reserve  of  mechani¬ 
cal  power  is  available  for  the  per¬ 
formance  of  duties  other  than 
switching  operations. 

Vie  sujiply  to  quantity  users  and 
solicit  the  opportunity  to  be  of 
assistance  in  solving  multiple  cir¬ 
cuit  relay  problems. 


WRITE  DIRECT  TO 


118  WEBSTER  STREET 


DAYTON  2,  OHIO 
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the  color  transmission  on  a  color 
receiver. 

For  color  transmissions  received 
on  a  color  receiver,  band  saving  is 
accomplished  for  the  radio  channel, 
by  the  sampling  process  wherein 
the  color  signals  are  transmitted  in 
time-multiplex  fashion.  Further 
band  saving  is  achieved  through 
picture-dot  interlacing.  At  the  re¬ 
ceiver  the  effect  of  the  greater 
bandwidth  is  restored  by  the  in¬ 
verse  sampling  and  by  circuit  ar¬ 
rangements  to  scan  so  as  to  picture- 
dot  interlace. 

For  color  transmissions  received 
in  moiKK'hrome  on  a  current  black- 
and-white  receiver  no  band  saving 
is  involved,  but  becau.se  the  tran.s- 
mitted  signal  contains  all  the  re.so- 
lution  which  a  black-and-white  sig¬ 
nal  of  the  same  -scene  would  have, 
the  resulting  monochrome  picture 
will  have  the  full  resolution  of  the 
current  standards. 

To  adapt  a  current  black-and- 
white  receiver  to  receive  color 
transmissions  in  color  will  require 
the  addition  of  circuits  to  accom¬ 
plish  the  inverse  sampling  a  pic¬ 
ture-tube  viewing  arrangement  or 
combination  and  asscx’iated  power 
supplies. 


C!ullio<l«‘-Kay  Presrnlation  for 
Infrared  Specironieler 

By  John  H. Jupe 

Middlesex,  England 

Visual  presentation  of  infrared 
spectra  on  a  long-persistence  cath¬ 
ode-ray  tube  is  now  feasible  for  in¬ 
dustrial  and  .scientific  research 
with  a  unit  developed  by  Marconi 
Instruments  Ltd.,  England.  In  its 
present  form  the  instrument  is 
capable  of  scanning  a  band  about 
3  microns  in  width  anywhere  in  the 
range  of  2  to  16  microns  in  a  total 
time  of  some  15  .seconds.  Such 
rapid  examination  of  the  spectrum 
of  a  .sample  is  particularly  u.seful 
when  the  spectrum  is  changing 
rapidly,  as  in  chemical  reactions. 

The  spectrometer  used  with  this 
cathode-ray  apparatus  may  be  any 
commercial  type  modified  so  that 
the  prism  moves  .synchronously 
with  the  time  base. 

The  source  of  infrared  radiation 
is  from  a  Xernst  filament  or  Glow- 


when  you  use 

the  Audax 

POLYPHASE... 


ONE 


single  unit 
plays  ALL 

your  records 

SUPERBLY... 

and  at  less 
than  the  cost 
of  ordinary 
magnetic  pick-ups 


'The  Standard 
by  tchich 
Others 
Are  Judged 
end  I'e’.iied" 


Alt*  ovgilflbl*  c«mH***  O'"* 

F.n  joymenl  of  today's 
iliscs  (micro.  78  rpm, 
etc.)  n-quires  a  single 
pick-np  unit  capable  of 
delivering  such  quality 
performaiiees  as  would 
be  delivered  by  two  or 
more  separate  bigb 
grade  magnetic  units, 
each  designed  expressly 
for  a  given  type  of 
recording. 

Tbe  new  ALD.\X  Re¬ 
producers  c/o  just  that' 

Your  admiration  will  be 
aroused  wben  voii  see 
and  bear  POLYPHASE. 
You  will  know  that  it 
performs  important 
functions  that  no  other 
unit  does  . . .  that  this  is 
tbe  logical  instrument 
for  YOU  . . .  whether 
you  play  one  type  or 
several  types  of  records. 

Wide  range  performance 
with  any  type  disc; 
genuine  sapphire  or 
diamoiul  styli,  replace¬ 
able  by  tbe  us<-r  himself ; 
needle  radiation  very 
low;  ear  quality 
par  excellence  ! 

There's  an  .4UD.AX  to 
suit  every  purpose  . . . 
available  also  for 
Radio  Stations. 

Write  tar  Kttllarlml 
HeprImI  am 

rOLYrn ASF.  rrlmrtpttm 


AIJDAK  COMPANY 


500  Fifth  Avenue 


New  York  18 


"Creators  of  Fine  Electro~acoustical  Apparatus  since  1915' 
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IF  IT’S 
SPECIAL 
SEE 

PROGRESSIVE 


Pro9res$ive  specializes  in  menu* 
facturing  special  heads,  threads 
ond  finishes  on  any  metal  or  alloy 
adopted  to  cold  upset.  Pleose 
write  for  catalog  showing  many 
Progressive  specials.  Catalog  in¬ 
cludes  purchasing  and  engineer* 
ing  helps. 


/ke  PROGRESSIVE 
MANUFACTURING  CO. 

50  NORWOOD  ST. 
TORRINOTON,  CONNECTICUT 


ENLARGED  VIEW 


TYPE 

TCO-1 

OPfR  TIMP.  75  C. 
BATING  0  3V,  -  5  5W 


A  COMPLETE 
KNOWLEDGE  OF 
FREQUENCY  CONTROL 


Voe  ftt  pcmofienl  occerocy  be* 

*  COMM  the  resiftOMce  wire  is  l^ed 
in  ploce.  It  is  precision  position^ 
ond  Moelded  inlefrolly  with  the 
hoMSinf. 

I  Von  t«t  perMMnently  occnrote  set- 

•  tints,  smooth  oction  and  low 
eniform  torque  provided  by  dm 
stainless  steel,  precision  troimd, 
doebie  threod  leod  screw  teidint 
the  movinf  contact. 

\  VoM  fet  preciM  posilionint  of  the 
movint  contact  because  of  the 
two  beorints  supportinf  the  rotor 


T/pe  BH6  .  .  ,  Miniature  size 
crystal  unit.  Frequency  range  .  .  . 

1  MC  to  100  MC  .  .  .  Tolerances 
meet  all  commercial  or  military 
specifications  .  .  .  hermetically 
sealed  ...  in  demand  where  space 
limitations  are  a  problem  .  .  . 
precision  performance  based  on 
Bliley's  complete  knowled  qe  of 
frequency  control  applications. 

Type  TCO-I  .  .  .  Temperature 
control  oven  .  .  .  for  performance 

J_.0001°o  between  —55  C  and 
—  70  C  .  .  .  specify  BH6  crystal 
units  with  TCO-1  temperature 
control  ovens.  (For  dual  units 
specify  TCO-2).  Precision  perform¬ 
ance  based  on  Bliley's  complete 
knowledge  of  temperoture  control 


^  You  t«l  food  rigid  turminoli  bu> 
'-Mm  eouM  thuy  ore  moulded  inlefrolly 
with  the  housinf. 

Terminols  soldered  to  ends  of  re- 
sistance  element  before  mouldinf. 
Entire  resistance  circuit  is  on  into- 
grol  port  of  the  housinf. 

«yoM  get  occurote  setting  ond  re- 
•  setting  due  to  onti-bockiosk  spring 
in  contact  guide. 

rYou  gel  o  fine  resolution  becouse 
•  of  the  43^^*  length  of  resistance 
wire  in  the  tpirol  element. 

«You  gel  o  resistance  output  directly 
•  proportionoi  to  shoft  rotation  with¬ 
in  ±r0.1%  of  the  total  resistance. 
Every  potentiometer  is  oulomotic- 
oily  machine  tested  for  linearity 
ot  101  points. 


SEGION 


ovens. 


OlOiS  DIVISION  ^ 

THK:  liEOniiK  W.  itOMi  vorporatmon 

. . -  DEl*VAN*WISCONSIN  . 


CKYSTALS^ 

BIIIEY  ELECTRIC  COMPANY 
UNION  STATION  BLDG,  ERIE,  PA. 
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THE  ELECTRON  ART 


(continued)  j 


Unit  developed  by  Motconl  Initrumenti. 
Ltd..  St.  Albani.  Hettiordihire.  England, 
ior  dliplayinq  Infrared  ipectra  on  a  long- 
periietence  c-r  tube.  In  addition,  wax- 
paper  recorder  at  lower  center  provide! 
permanent  traces 


bar  element.  After  beinjr  mirror- 
focussed.  the  radiation  i.s  inter¬ 
rupted  by  a  20-cps  chopper  disc,  so 
that  the  voltage  pul.ses  developed  by 
the  radiation  detector,  bolometer 
or  thermopile  may  be  amplified  by 
an  a-c  amplifier. 

A  cam  or  gear  assembly  can  be 
used  to  give  the  prism  drive  the  re¬ 
quired  .scanning  range.  A  simple 
gear-changing  mechanism  is  best, 
as  the  wavelength  is  not  a  linear 
function  of  the  rotation  of  the 
prism.  To  cover  a  given  range  at 
any  part  of  the  spectrum  a  number 
of  cams  would  be  needed. 

The  voltage  pulses  from  the  radi¬ 
ation  detector  are  fed  into  an  a-c 
amplifier  having  a  total  gain  of  100 
db  at  20  cps  and  a  flat  response  be¬ 
tween  1  and  40  cps.  The  rectified 
unsmoothed  output  may  be  coupled 
to  the  Y-plates  of  the  o-r  tube  via 
a  deflection  amplifier,  so  that  each 
radiation  pulse  will  be  represented 
by  a  proportional  deflection  on  the 
.screen.  Alternatively,  the  ratified 
output  of  the  amplifier  may  be 
smoothed  by  an  R-C  filter  and  used 
to  control  the  amplitude  of  a  500- 
cps  square-wave  carrier,  the  cir¬ 
cuit  being  adjusted  so  that  zero 
energy  falling  on  the  detector  will 
give  a  very  small  carrier  amplitude. 
The  modulated  500-cps  signal  is 
amplified  by  a  single  variable-gain 
stage  and  finally  by  a  paraphrase 
amplifier  in  which  the  two  anodes 
feed  the  Y-plates  of  the  c-r  tube. 
Between  the  variable-gain  stage 
and  the  grid  of  the  paraphase  am¬ 
plifier  is  a  d-c  restoring  circuit 
(clipping  circuit)  with  adjustable 
bias,  which  permits  the  modulation 
envelope  to  be  displayed  relative  to 
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Required; 

.4  malerinl  with  rrry  high  insulation  resistance  under 
alt  atmospheric  conditions— with  good  mechanical 
strength  and  ready  marhinabilitv.  Phenolite,  lami¬ 
nated  plastic,  with  all  these  qualities,  plus — was  the 
perfect  answer. 


In  your  development  of  efficient,  economical 
products,  it  pays  to  investigate 


7i<  help  vim  udie  vimr  sfHv  i/ie  deis-hipinent  prMem  -  iiiiiilithle 
wilhimt  iihligiitiim  —  \<itiimid  Keseiireh  and  I  iiginei-riitg  S.-ni.v. 


WILMINGTON 
Offices  in 


DELAWARE 
rV  Principol  Cities 


MhmiI  oiie-liulf  the  Hei*'li(  of  uliiiiiiiiiiiii. 
|Mi7.M'-He-  dll  iiiiii-iial  f’liiiiliiiialii.ii  iif  prii|ier- 
liei. — a  jiimmI  elei-lrii-al  iii-iilator.  •'real  iiie- 
I'liuiiiral  I'treiu'lli.  Iii^li  re?.ii.|aiii’e  In  iii.iietiire: 
reads  iiiai'liiiialiilits .  Sheet-.  K<mI-.  Tiilie-. 
S|ie.-ial  Sha|ie-. 


NATIONAL 

'  VW«.CA»fl»»D  I 

FIBKmB 


V  loiitfli.  tiorn-likr  iiialt-rial  v^ilh  hi;:li 
Irir  aii*i  ln•^•|lallM•al  Kxrfll4*iil 

Miarliitiuhility  aiul  foriMiii<:  ^reat 

to  urar  ainl  ahraNMiti,  loii*:  lifr, 

'I'iiIm*-.  S|*«*ial 

Slia|M--. 


PEERIBSS 

rlNSUlAnON 


rh«*  Jirst  li-li  |»a|K*r  f«»r  eltN  triral 

iii'>iilalioii.  SinMij:,  hiiIi 

Hi^h 

s-lreiijith. 


Uminated  PLASTIC 


300  OHM 


(Coiolog  No.  22007,  22007  A.  22007  B) 

300  Ohm  Parohel  Twin 
Construction  Line  Cables 


(Cotolog  No.  42007) 

Four  Conductor  Leads  for 
Rotating  Antenna  Controls 


STODDART  NM-20A 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


A  portoble  unit  that  you  can  DEPEND 
upon!  Designed  especially  to  with¬ 
stand  the  rigors  oF  all-weather  Field 
operation  and  yet  provide  reliable 
perFormance. 


voltmeter  (balanced  or  unbalanced). 
Frequency  selective  over  the*  CON¬ 
TINUOUS  RANGE  150  kc  to  25  me. 


ONE  MICROVOLT  SENSITIVITY  as  t 
two-terminal  voltmeter;  2  microvolts 
per-meter  using  rod  antenna. 


Measures  FIELD  INTENSITIES  oF  radio 
signals  and  r.F.  disturbances  using 
either  a  rod  antenna  or  a  rotatable 
loop  antenna. 


9  Operates  From  selF-contained  dry  bat¬ 
teries  or  external  A.C.  power  unit 
providing  well-regulated  Filoment  ond 
plote  supplies, 
plete  technicol  data 


STODDART  AIRCRAFT  RADIO  CO. 


Main  oFfice  and  plant: 
6644  Santo  Monica  ftivd 
Hollywood  3S,  Colif. 
Phone;  Hillside  9294 


1  346  Connecticut  Ave. 
duPont  Circle  Bldg. 
Washington  6,  D.  C.  A 

Phene:  Hudson  7313  ^ 


8-247  General  Motors  Bldg 
Detroit  2,  Michigon 
Phone:  Trinity  1-9260 


Standard 


Kinescope  Socket  Assemblies 


WORLD'S  MOST  ACCURATE  AND  RUGGED 
TIME  MEASURING  INSTRUMENT. 

CAN  BE  MANUALLY  OR  ELECTRICALLY 
OPERATED.  FURNISHED  IN  PORTABLE 
USES  OR  FOR  PANEL  MOUNTING 


r - 

Modal 

Reads 

Totalizes 

- ^ 

Accuracy 

S-100 

1/5  sec. 

6000  sac. 

±.1  tec. 

S-60 

1/5  sec. 

60  min. 

±.1  tec. 

SM-60 

1  /1 00  min. 

60  min. 

±.008  min. 

S-10 

1/10  sec. 

1000  tec. 

±.0S  sac. 

S-6 

1 ,1000  min. 

10  min. 

±.0008  min. 

S-1 

1  100  sac. 

60  tec. 

±.01  tec. 

MST 

1/1000  sec. 

.360  tec. 

±.001  tec. 

MST-500 

k _ 

1  1000  tec. 

30  tec. 

rk.009  MC. 

- 

WRITE  FOR  BULLETIN  1  53 

also  Standard  Chrono-Tachometert  • 

Standard  Custom-built  Laboratory  Test  and  Distribution  panels 

Standard  Electric  Time  Ca. 

97  Logan  Street  Springfield,  Most. 


Very  Much  in  the 

T.  V.  PICTURE  ! 


Special  High  Frequency  Assemblies 
for  Television  application. 


PHALO  SINGLE  CONDUCTOR 
AND  HOOK-UP  WIRE! 

Phalo  is  fully  equipped  to  assemble 
special  harness  or  assembly  require¬ 
ments  for  almost  all  Television  appli- 
cotions.  Send  for  your  copy  of  the  22 
page  PHALO  Catalog  NOW! 

1^^  JLb  S3I 


Corner  of  Commercial  Street 

WORCESTER,  MASS. 

ManuFacturers  of  Thermoplastic  insulated  wire, 
cables,  cord  sets  ond  tubing 
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THE  ELECTRON  ART  (continued) 

a  linear  datum  on  the  c-r  screen. 

The  advantajfe  of  using  a  500-cp.s 
square-wave  carrier  system  is  that 
the  c-r  tube  spot  remains  station¬ 
ary  for  a  considerable  fraction  of 
each  cycle,  thus  giving  bright  upper 
and  lower  limits  to  the  trace. 

The  first  method  of  presentation 
gives  the  spectrum  in  greater  de¬ 
tail  but  the  latter  is  to  be  preferred 
when  the  signal-to-noise  ratio  is 
small. 

A  time  base  for  the  c-r  tube  is 
provided  by  a  potentiometer  elec¬ 
trically  linked  to  the  spectrometer 
prism  drive,  with  one  potentiometer 
slider  connected  to  one  X-plate  and 
the  other  X-pIate  to  a  voltage  cor¬ 
responding  to  the  mid-point  of  the 
potentiometer.  For  the  return  of 
the  prism  to  the  starting  point  of 
the  scan  the  spot  is  extinguished 
by  a  relay  mechanism. 


8E|iiare  ’Wave  Calibrator 

By  Charles  Markey  and 
Herbert  L.  Polar 

Pepartmrnt  of  Seurolotiy 
Collrfjr  of  Phunicmns  otui  tiurgeon,^ 
f'olumbin  t'nivi  rsitif  fimf  the 
\0urolinfiral  In.stitutr  of  .Vrtr 

Electrical  activity  encountered 
in  biological  research  may  be  re¬ 
corded  permanently  for  visual  in¬ 
spection  by  means  of  a  cathode-ray 
tube  and  a  camera  with  continu¬ 
ously  moving  film. 

To  obtain  the  most  information 
from  the  recorded  data,  some 
equally  permanent  .system  of  cali¬ 
bration  must  also  be  employed.  The 
square  wave  generator  shown  in  the 
accompanying  circuit  diagram  may 
be  used  for  calibrating  the  ampli¬ 
tude  of  the  input  signal  down  to  a 
few  microvolts  and  for  indicating 
time  on  the  record. 

The  basic  circuit  of  the  square 
wave  calibrator  consists  of  two 


FIG.  1  — Clrciut  diagram  oi  square  wave 
calibration  signal  generator  lor  0.1  to 
1.000  cps 
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CONTROL 

UNIT 


ELECTRONIC 


...look  to 


for  the  answer 


DUAL  DIVERSITY 
CONVERTER 


From  amplifiers  to  electronic  repeaters  . . . 
from  diversity  converters  to  complete  re¬ 
ceiver  assemblies,  test  instruments  and 
frequency  multiplier  units,  B  &  W  equip¬ 
ment  is  backed  by  men  who  have  spent  a 
lifetime  in  the  electronic  field  .  .  .  men 
who  know  the  problems  of  radio  and 
electronics  and  how  to  solve  them. 

Modern,  up-to-date  facilities  are  ready 
to  convert  the  designs  of  these  engineers 
into  components  or  complete  assemblies, 
designed  and  fabricated  to  withstand  the 


RAW  DISTORTION 
METER 


toughest  assignments  and  carrying  the 
B  &  W  trade-mark,  recognized  the  world 
over  for  excellence. 


RAW 

All  RAND 
FREQUENCY 
MUITIPUER 


Write  for  the  latest  B  &W  Catalog  to:  Dept.  EL-119 


BARKER&WILLIAMSONJnc. 

23/  Fairfield  Avenue  Upper  Darby,  Pa. 
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STAINLESS 

STEEL 

FASTENERS  i 


LOOKING  FOR/ 
TIME  DELAY? 


meet  changing 
pichvp  needs! 


SOtV  a  full  line  of  TitonM'i  amaxing 
ceramic  pick  upr—made  by  famout 
Sonotone!  AU  with  thete  groat  basic 
features:  Full  frequency  (reaponae 
from  59  to  !•«•••  cyclea.)  RelUllke 
aupertone  makea  new  or  old  playera 
thrllllnq.  Cllmate*proof,  molature* 
proof,  fungua*proof!  Llghteat  preaaure 
aavea  needle  wear,  revlaea  worn  reccwda. 
NO  needle  calk!  NO  cryatala,  magneta, 
fllamenta  to  fail.  NO  pre-ampilflera. 
Performs  perfectly  for  years! 


Readily  adjustable  —  instantaneously  recycling  —  wide  variety 
of  applications.  Write  for  literature. 

AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  Newark  Avenue  *  Elizabeth  3,  New  Jersey 


help  make  your  product, 

fully  non-corroaiva . .  v  , 

Forfirst-qualitvstoinlessfasten- 

ing$  see  Allmetol  first!  All  types 

ond  sizes  of  mochine.sel,  self -topping, 

wood  screws,  nots,  bolts,  pins,  washers, 

rivets,  ovoiloble  for  Immediate  Delivery  from 

Americo's  most  complete  stock.  Specials  to  order 


WRITE,  ON  YOUR  LETTERHEAD,  FOR  CATALOG  No.  C49 


Call  your  Jobber  or  write  to 
SONOTONE,  Box  5,  Elmsford,  N.  Y. 


194 


November,  1949  —  ELECTRONICS 


THE  ELECTRON  ART 


(confiflutd) 


ransformers 


FOR  TOD  AY*S 
MORE  EXACTirVG 
REQUIREMENTS 


POWER-- AUDIO 
CHOKES --FILTERS 


ENCIOSEO  CASE,  compound 
Ttllod.  fof  high  moiituro  rtftict- 
onco  Stondord  coMi  up  to  300 
VA  Wido  rongo  of  stondord 
oudio  Ironsformor  wnits 


For  Television  uiid  all  other  appli¬ 
cations  where  specifications  are  pre¬ 
cise  and  the  emphasis  is  on  qual¬ 
ity  and  performance,  famous 
F'EKRANTI  transformers  offer 
sufierior  value. 

Into  each  unit  (toes  long  years  of 
specialized  experience,  plus  up-to- 
the-minute  knowledge  of  today's 
improved  practices  and  latest  ma¬ 
terials.  Our  large  and  varied  stock 
of  patterns,  tools,  and  dies  often 
permits  us  to  supply  “custom” 
requirements  from  standard  parts, 
effecting  worthwhile  savings.  We  in¬ 
vite  your  inquiries. 


Flq.  2 — Wore  shapes  obtained  at  1.000 
cps  (lop).  SOO  cps  (center)  and  2S0  cps 


jfaseous  di-scharge  tubes  as  shown 
in  Fig.  1.  GE  type  NE-2  neon  lamps 
are  u.sed  since  they  meet  the 
requirements  for  wave  shape,  high- 
fretiuency  limit  and  stability  of  op¬ 
eration,  and  have  the  additional  ad¬ 
vantage  of  requiring  no  heater 
|)Ower.  The  calibrator  is  entirely 
Itattery  operated  to  eliminate  a-c 
ripple  from  its  output. 

Square  waves  with  frequencies  as 
low  as  0.1  cps  and  as  high  as  1,000 
cps  are  easily  obtained  with  this 
circuit,  as  shown  in  Fig.  2.  This 
range  is  covered  in  steps  by  chang¬ 
ing  C  and  R,  simultaneously.  Upon 
closing  the  switch,  U,  will  ignite 
first  becau.se  V,  has  an  opposing 
battery  bias.  As  V,  conducts  it  will 
charge  C  and  build  up  a  biasing 
voltage  opposing  the  voltage  across 
AB. 

As  the  charging  current  de¬ 
creases  so  will  the  voltage  drop 
across  R,  and  the  potential  across 
AB  will  rise  and  cause  V,  to  ignite. 
The  ignition  of  V,  will  draw  a 
larger  current  through  R,.  The  volt¬ 
age  drop  across  this  resistor  will 
increa.se  suddenly  and  the  potential 
across  AB  will  fall  almost  instan- 


HERMETICAllV  SEALED  and 
compound  fillod  cotok  Glokk  or 
coromtc  koolod  tormmolk  Do- 
kignod  lo  moot  JAN  kolt  wpftr 
immorkion  toktk. 


O^EN  FRAME  TYRE  for  mo%% 
production,  minimum  cost  ond 
woigM  foe  onclosod  •quipmont 


ELEUTRIU.  INC: 

30  ROCKEFELLER  IM.A/A 
New  York  20,  N.Y. 
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CONTACTS 


DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

....  add  attraction  —  safety  —  service  ? 


—  what  lamp  to  use 

—  how  fa  use  it 

—  what  it  will  do 

—  what  if  will  cost 


THIS  MAY  BE  THE  ONE 

Designed  for  low  cost  NE-51  Neon  i 

•  Built-in  Resistor  •  Patented  I 

•  U/L  Listed  •  Rugged 

Catalogue  Number  521308  —  997  xt 

for  110  or  220  volts.  F  9  W 

SAMPLES 

for  design  purpose  III 

NO  CHARGE  |^l 

If r  14/1  Write  for  the  i|M 

/fCrr; 'HANDBOOK  of  pilot  lights." 

Write  US  on  your  design  problems.  j  j 

The  DIAL  LIGHT  COHPAI^Y  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  TELEPHONE  SPRING  7-1300 


Hlustrotion  shows  o  Diesel  engine 
performonce  curve.  Ignition  wos 
obout  8  degrees  offer  top  dead 
center.  Peak  pressure  occurred  13 
degrees  offer  top  dead  center, 
thus  angulor  position  of  cronk  is 
more  fovoroble  for  efficiently  con¬ 
verting  pressure  thrust  into  mc- 
chonicol  rototion  Smoll  morkers 
on  curve  ore  S  degree  indicotions, 
larger  markers,  top  dead  center. 


j  PREVENT  OFF-FIRING  DAMAGE 

I  maintain  a  perfect  pressure-time  curve  with  the 

SYNCRO-MARKER  PRESSUREGRAPH 

tmtantly  Shows  whether  you're  firing  on  top  dead  center.  Off-firing  moy  meon 
broken  piston  rings,  crankshafts,  other  damage.  The  Pressuregroph  gives  you  a  full 
detailed  picture  of  the  firing,  of  pressure  variations,  both  regular  and  instantaneous. 
It  measures  pressure  rise  with  time,  accurately  and  precisely,  from  vacuum  to 
14.000  PSl. 

The  Pressuregroph  provides  oscillogroph  pictures  which  show  relation  of  pressures  to 
engine  shaft  rotation  (top  dead  center),  relation  of  pressures  to  time  (milliseconds) 
or  indications  in  degrees  of  rotation.  Also  applicable  to  gos.  steam  or  hydraulic 

line  measurement  of  static,  dynamic  or  instantaneous  pressures.  Installation  j— .  _ 

requires  only  threaded  hole  in  region  where  pressure  is  to  be  checked. 

I  TODAY  ,  ,  ,  U'rif#'  fV/r  Mttfuttlii  Fur  .UtUNurt  ^  ;  SSe*^ 

2  Frt  Hfturr  And  tfinplarefnentH"  ! 


ELECTRO 

PRODUCTS  LABORATORIES -INC. 


in  BRUSHES 

for  high  current  density  mini¬ 
mum  wear  low  contact  drop 
low  oloctrical  noiso  soH-lubri- 
cation 

in  CONTACTS 

for  low  rosistonce  non-welding 
chorocter 

GRAtHALLOY  works  whoro  othors  won**! 
SfMcity  GRAP**ALLOY  wi**i  confldonct. 

*A  spociol  iilvor-impro9no*#d  9rcp*i(*o 


GRAPHITE  METALLIZING 
CORPORATION 


4507  N  RAVENSWOOD  AVE.,  CHICAGO  40.  ILL 


lObSNEPPERHAN  AtENUE.  YONKERS  3.  NEW  YORK 


Pioneer  Manufacturers  of  (lectronic  Iquioment 
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taneously.  This  drop  in  voltafte  to¬ 
gether  with  the  acquired  capacitor 
biasing  voltage  will  extinguish  F,. 
While  F,  is  conducting  C  will  dis¬ 
charge  through  i?,;  F,  will  thereby 
lose  its  biasing  voltage  and  ignite. 

Simultaneously  with  the  ignition 
of  F,  the  voltage  across  AB  will 
drop  suddenly  and  extinguish  F., 
and  the  cycle  will  repeat.  A  steady 
d-c  voltage  appears  across  output 
resistance  R,  when  F,  conducts,  and 
no  voltage  appears  when  F,  con¬ 
ducts.  The  circuit  parameters  are 
adjusted  properly  when  the  conduc¬ 
tion  periods  of  F,  and  F,  are  equal, 
resulting  in  a  square  wave. 


Initial  Adjustments 

The  circuit  is  adjusted  as  fol¬ 
lows:  the  branch  through  t',  is 
opened,  allowing  I',  to  conduct.  Re¬ 
sistor  fJ,  is  varied  until  the  meter 
registers  the  full-scale  value  of  200 
microamperes.  Having  determined 
R,  in  this  way,  it  is  now  fixed  for  all 
frequencies. 

The  output  voltage  will  be 
0.0002  X  R,  volts,  peak-to-peak.  A 
step  potentiometer  may  be  substi¬ 
tuted  for  R,  to  obtain  a  range  of 
known  output  voltages.  The  value 
of  /?,  should  be  negligible  in  com¬ 
parison  to  R,,  Reconnecting  the 
branch  through  T,  and  selecting  a 
value  for  C,  R,  is  adjusted  until  the 
pulse  width  (T,  conducting)  is 
equal  to  the  pul.se  spacing  (T,  con¬ 
ducting). 

The  lowest  frequencies  are  cor¬ 
rectly  adjusted  when  the  duration 
of  meter  deflection  is  equal  to  the 
duration  of  no  deflection.  At  the 
higher  frequencies,  where  the  meter 
cannot  follow  the  rapid  changes,  the 
correct  adjustment  of  R~  will  show 
an  average  deflection  of  half  scale 
or  100  microamperes.  After  adjust¬ 
ment  the  meter  may  be  eliminated 
entirely. 


MICROSEN  D.  C.  AMPLIFIER - • 


ElETlronic  Tinier 

By  John  H.  Jupe 

Middlesex,  England 


A  Recently  -  DEVEXOPED  Me:tiiod 
of  testing  watches  is  employed 
in  an  electronic  watch  timer  now 
being  produced  by  a  British  firm. 
It  depends  on  the  ticks  of  the  watch 
being  picked  up  by  a  microphone, 
amplified  and  compared  with  a 


MICROSEN 

D.  C.  AMPLIFIER 


'Product  of 

MANNING,  MAXWELL  &  MOORE,  INC. 

STRATFORD,  CONNECTICUT 

Makers  of  'Microsen'  Electrical  and  'American'  Industriol  Instruments,  'Hancock' 
Valves,  'Ashcroft'  Gauges,  'Consolidated'  Safety  and  Relief  Valves.  Builders  of 
'Show-Box'  Crones,  'Budgit'  and  'Load  Lifter'  Hoists  and  other  lifting  specialties. 


(COntiRMCd) 


Performance  plus  Versatility  j 


Tmk  m  icrosen  I).  C.  .Amplitier  provides  stable  and  accurate 
amplification  that  is  simple  in  riperation,  compact  in  de¬ 
sign,  moderate  in  cost.  I’articularl  y  adaptable  to  laboratory 
and  field  work,  the  .\licrosen  Balance  principle  a.ssures  the 
advantages  of  high  gain  with  stability  and  fast  resjtonse.  The 
versatility  and  scope  of  this  electronic  instrument  opens  new 
fields  in  engineering  research  and  process  development  wtrrk. 

Fine  voltage  variations  of  15  per  cent  cause  output  changes 
of  less  than  .5  per  cent.  There  are  no  mechanical  rectifiers  or 
choppers.  Tubes  are  standard.  Time  constant  from  .001  to  .2 
seconds.  Drift  less  than  5  microvolts  per  day. 

Models  available  include  XOltage,  Current  and  Potenti¬ 
ometer  Type  .Amplifiers,  Direct 

Current  Converters,  Direct  _  / 

Current  Transformers  and  en-  ‘~,g  - 

gineered  designs  to  meet  spe-  j 

cial  requirements.  '1  '  j 

Tor  complete  data  including  op-  ^ 

eration,  applications,  advantages  ^  »  ijirs^V 

and  s{veciticatiuns— write  for  the  ^ 

Microsen  1).C.  .Amplifier  Bulletin. 


\ 


orrosive 

J  Metal  Products  Co.,  Inc 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


Before  you  ship-Wi’X'  yoursetf  thcsc  qucstions 


1.  Will  the  carrier  be  able  to  handle  my  shipment, 
regardless  of  its  size  or  weight? 

3.  Is  it  a  complete  service,  with  pick-up  and  delivery? 

3.  Is  it  a  dependable  service,  with  national  coverage? 

4.  Will  I  be  dealing  with  one  responsible  carrier? 

5.  Will  the  charge  be  all-inclusive? 

You  con  soy  YES  to  every  question  when  you  use  RAILWAY 
EXPRESS,  America  s  COMPLETE  shipping  service,  because  only 
RAILWAY  EXPRESS  con  offer  you  ALL  these  odvontoges. 

For  dependob'e,  economical  shipping,  where  and  when  you  need  it, 
specify  and  use  RAILWAY  EXPRESS  every  time! 


iti-C/orrosive 

STAINLESS  STEEL  FASTENINGS 
’  DO  THE  JOB 


■  In  Electronics,  Stainless  Meets  Every 

^  Test  Devised  for  Fastenings! 

Non  magnelic.  resistant  to  corrosion  or  vibration,  impervious  to 
heat  or  cold,  permanent  whatever  the  quality  you  demand, 
count  on  stainless  fastenings  to  provide  the  most  efficient  answer! 
Reduce  maintenance  and  look  for  longer  life  with  stainless! 


Installation  of  these  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production,  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  for  any  wire 
gauge.  No  toots  or  special  skill  are 
needed  for  operation.  For 
"N.  complete  data  coll  or  write. 


7,000  Varieties 


.Anti-Corrosive,  .America's  olde>i  and  largest  supplier  dealing 
exclusively  in  stainless  fastenings,  carries  this  tremendous 
stock  for  your  conveniem  e  .  .  .  phi-  d  -pecial  order  service 
available  for  occa-ional  odd  si/e- 


If  rile  TOD.iy  for  Folder  C-49  for  Further  Information! 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 
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STANDARD  SIGNAL  GENERATOR 


standard  freciaency,  and  the  differ¬ 
ence  being  presented  on  a  cathode- 
ray  tube. 

The  alternating  voltage  from  the 
standard  has  a  frequency  of  20  cpa 
and  is  supplied  bjt  a  cry.stal-con- 
t  rolled  oscillator  and  a  series  of 
frequency  dividers.  This  voltage 
cau.ses  a  spot  to  rotate  20  times  a 
second  on  the  screen  of  the  cathode- 
ray  tube  and  gives  the  impre.ssion 
of  a  circle.  The  brightness  of  this 
circle  is  adjusted  so  that  it  is  just 
invisible  when  a  watch  is  not  being 
tested.  When  a  watch  is  placed  on 
the  test  table  the  tick  is  picked  up 
and  amplified  and  the  signals  u.sed 
to  increa.se  the  brilliance  of  the  spot 
so  that  it  can  be  seen  at  one  point  in 
its  path.  The  spot  moves  in  a 
clockwise  or  counter-clockwise  di¬ 
rection  according  to  whether  the 
watch  is  gaining  or  losing,  and  the 
distance  through  which  it  moves 
around  the  circumference  of  the 
circle  in  a  given  time  shows  the 
rate  at  which  the  watch  is  gaining 
or  losing. 


20  CYCLES  TO  50  MC 


In  one  Instrument! 


<yMIS  new  Laboratory  Standard  is  designed  for  the  extremely  wide 
/  frequency  coverage  of  20  cycles  to  50  megacycles,  employing 
two  specially  designed  oscillators. 

A  low  frequency  oscillator,  in  the  range  from  20  cycles  to  200  kilo¬ 
cycles,  provides  continuously  variable,  metered  output  from  0  to  50 
volts  across  7500  ohms.  This  is  sufficient  for  most  measurements  at 
audio  and  supersonic  frequencies.  It  may  also  be  used  as  the  modula¬ 
tor  for  the  radio  frequency  oscillator. 

A  rodio  frequency  oscillator  covers  the  range  from  80  kilocycles  to  50 
megacycles.  It  provides  metered  output,  continuously  variable  with 
an  improved  mutual  inductance  type  attenuator,  from  0.1  microvolt 
to  1  volt.  This  voltage  range  makes  possible  most  receiver  measure¬ 
ments  including  the  deterniination  of  a.v.c.  characteristics  and  inter¬ 
ference  susceptibility. 


SURVEY  OF  NEW  TECHNIQUES 


A  Rkcent  Briti.sh  instrument  de¬ 
velopment  makes  continuous  mag¬ 
netic  records  of  six  .separate  cur¬ 
rent  or  voltage  waves  on  the 
surface  of  a  rotating  steel  cylinder. 
The  recordings  are  played  back  by  a 
special  magnetic  .scanning  system 
and  displayed  on  a  cathode-ray  tube. 
The  apparatus  was  developed  to 
record  random  electrical  disturb¬ 
ances  which  occur  at  rare  intervals. 
It  can  al.so  be  used  to  obtain  records 
of  excess  current  or  voltage  condi¬ 
tions  in  a  power  supply  .system. 


Druqywcy  Kngu:  20  cyciM  to  50  mofocyclot.  (20  cycloi  to  200  kilocy<lo«  in  four  rofig#*; 
•0  kilocyclot  to  50  mogocyclot  in  ••won  rongot;  plwi  on#  blonk  rongo.) 

FrogMOWcy  Collbrotlon:  Oiroct  rooding  diol,  individuoHy  colibrotod  (or  oecti  rongo. 

Rroquoncy  Accwrocy:  20  cyclot  to  200  kilocyclot,  occuroto  to  ±  5%.  SO  kilocyclot  to  50  mogo- 
cyclot,  eccwroto  to  ±  t% 

Output  Voltogo  ofid  Impodowco;  0  to  50  voitt  ocrott  7500  ohmi  frofo  20  cyclot  to  200  kilo* 
cyclot  0.1  microvolt  to  1  «olt  ocrott  50  obmt  ovor  mott  of  tho  rongo  from  80  kilocyclot  to  50 
mogocydot  (Improvod  mwtuol  inductonco  typo  ottonuotor.)  Tho  output  voltogo  or  impodonco  of 
oithor  rongo  con  bo  chongod  by  tho  uto  of  oitornoi  podt. 

Mudulutlon;  (80  KC — 50  MC  rongo)  Continuoutiy  vorioblo  from  0  to  50%  from  20  cyclot  to 
20  kilocyclot  by  mtornol  low  froquoncy  otcillotor  or  oxtornol  tourco. 

Hsrmofiic  Output:  loti  then  1%  from  20  cyclot  to  20  kilocyclot;  3%  or  lou  from  20  kilocyclot 
to  50  mogocydot 

kpokogo  Ofid  Stroy  n«ld:  lott  tKon  1  microvolt  from  80  kilocyclot  to  50  mogocydot. 

Fowor  Supply:  117  voitt,  50  to  60  cyclot  75  worn. 

IMmOfitiotit:  15*  Nigh  ■  19*  wido  ■  12*  doop,  ovoroll. 

Wplpht;  50  Ibi 


.Ab.sorption  of  sound  in  sea  water 
is  due  to  magnesium  sulfate  (0.22 
percent  of  sea  water)  rather  than 
sodium  chloride  (2.69  percent),  ac¬ 
cording  to  results  of  ultrasonic  ex¬ 
periments  by  R.  W.  Leonard  of  the 
L'niversity  of  California.  Waves  at 
60.000  cps  were  reduced  to  half- 
intensity  at  200  yards  in  sea  water 
as  compared  to  2.000  .vards  in  fresh 
water,  chiefly  because  of  the  mag¬ 
nesium  sulfate. 
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ANEW 

MINIATURE  POWER 
TRANSFORMER  FOR 
USE  IN  AIRBORNE  & 
PORTABLE 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 
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NEW  PRODUCTS 

(continued  trom  p  126) 


nary  or  decade  scaler,  choice  of 
scalinj?  values;  self-contained  high- 
voltage  supply  from  500  to  1,600 
volts;  and  a  count  rate  meter  with 
ranges  of  500,  5000,  and  50,000 
counts  per  mintte. 


IVriiianenI  Mupiiet 

Gkne:ral  Electric  Co.,  Pittsfield. 
Mass.  Alnico  5  1)G  (directional 
gain)  is  a  new  permanent  magnet 
material  in  which  the  crystal  struc¬ 


ture  of  the  magnet  is  aligned  in  the 
direction  of  magnetization.  As  a 
result  manufacturers  who  use  per¬ 
manent  magnets  may  now  use 
smaller  magnets  (comparison  is  il¬ 
lustrated)  to  do  the  same  jobs  for¬ 
merly  done  by  larger  magnets.  .A 
reduction  in  the  size  of  the  loud¬ 
speaker  magnetic  frame  and  cor¬ 
responding  cost  reduction  is  now 
possible. 


.\ii4li«»  Gt“n«‘ral<»r 

Ci.occ,ii  Krkngle  Co.,  6014  Broad¬ 
way,  Chicago  40,  111.,  announces  an 
automatic  audio  sweep  generator 
with  a  fretiuency  of  from  25  to 
32,000  cycles  in  one  continuou.s 
range.  The  automatic  sweep  may 
be  adjusted  in  that  range  to  any 
spread  from  500  to  10,000  cycles,  or 
the  instrument  may  be  operated 
manually.  Waveform  distortion  is 


MEETS  JAN  SPECIFICATIONS 

HOKNET  transformers  are  desi^net!  and  huill  to  meet  re¬ 
quirements  of  current  JAN  T-27,and  <*(juivulent  spt'cificalions. 

Write  for  descriptive  bvifetm 
pf  siies  and  specifications 


Illustration  shows 
relative  size  of 
HOKNET  and  conven* 
fiono/  tronsformers  of 
comparable  capacity. 


SMALLER  SIZE 


than  any  previous  design,  tlirou^h  the  use  of  newly  de\el- 
0|H‘d  class  H  insulatini*  materials,  and  d(*sii;n  techniqms.  As 
shown  alnwe,  MOHNET  transformers  are  only  alwiut  one- 
fourth  the  size  of  similarly  rati^  conventional  transformers. 


GREATER  POWER  OUTPUT 


liocause  of  improved  d»-sign  and  coastruction.  HORNET 
transformers  operate  with  unimpaired  efficiency  at  high  tem¬ 
peratures,  and  arc  suitable  for  opr-ration  at  ambient  tempera¬ 
tures  as  high  as  1.50  deg.  C.  High  output  plus  smaller  .size  and 
lighter  weight  make  these  units  ideal  for  use  in  airliorne  and 
portable  csjuipment. 


EQUIPMENT 


FEATURING 


THIS  IS 
THE 


flexible  IVaveGUIO^^ 


IN  VIDEO  TRANSMISSION 


Titeflex  Woveflex  Waveguides 
give  you  all  the  advantages  of 
rigid  waveguides  plus  the  addi¬ 
tional  feature  of  flexibility.  Com¬ 
plicated  bends  and  twists  con  be 
made  with  virtually  no  change  in 
electrical  properties  .  .  .  instollo- 
tion  costs  are  lowered  .  .  .  design 
problems  are  simplified.  Wave- 
flex  Waveguides  are  made  in 
many  standard  types  to  Army- 
Navy  specifications — or  our  en¬ 
gineers  will  develop  special  styles 
for  you. 

Writ*  for 

COMPLITI  WAVIFLIX  CATALOG 


THE  LEWIS  ENGINEERING  CO 


~~l L!  I  /*  c 

NAUGATUCK 


500  Frelinghuysen  Av^  Newark  5,  N.  J. 


CONNECTICUT 


Titefle*  Wovefle*  Waveguides 
used  in  television  transmission. 
Assembled  lengths  of  Wovefle* 
over  30  feet  long  connect  mov¬ 
able  antenna  with  transmitter 
inside  building. 


Send  us  your  tpecificalions  or 
requirements.  Address  Dept.  14 


UNITED-CARR  FASTENER  CORP. 

^  Cambridge  42,  Moss.  ^ 


HEATING 

HEATING  EUmENTS^ 

'  RESISTANCE 
LINE  CORD  ji 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD  ' 
A  nXTURE  WIRE 

mSUUTED 

.  RESISTANa  WIRE  t 


If  it  concerns  heat  and  age  resistance, 
we're  specialists  and  have  been  for 
twenty  years.  Whether  it  is  dropping 
excessive  voltages — maintaining  higher 
than  ambient  temperatures  in  equip¬ 
ment — high  current  conductors — heat¬ 
ing  element  leads  in  crystal  temperature 
control  ovens — if  it's  got  to  be  tough  to 
continually  withstand  wear  and  tear . . . 


FIBERGIAS 
mSUUTED  WIRE 

WIRE  TO  ANY 
SPKinCATtONS 


Send  your  electronic  control,  communicothns  or  appliance  wir¬ 
ing  specifications  for  o  recommended  solution  by  our  engineers. 
FOR  A  TRIAL  ORDER  OR  A  CARLOAD  consult 
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use 


^  S.S.WHITE  flexible  shafts 
and  S.S.WHITE  brains,  too/ 


For  over  70  years  these  brains  have  been  thinking 
about  flexible  shofts.  They  have  been  studying  and 
planning  how  to  moke  them  better,  smoother  run¬ 
ning,  longer  lasting.  They  have  worked  out  a  wide 
range  of  successful  applications.  They  have,  in  fact, 
accumulated  a  vast  knowledge  of  flexible  shafts  and 
experience  as  to  what  they  can  do  and  can't  do. 

The  point  is — these  brains  are  ready  to  work  for 
you  on  any  problem  dealing  with  the  application  of 
flexible  shafts  for  power  drives  or  remote  control. 
They  can  save  you  time  and  trouble  because,  in  all 
possibility,  they  already  have  the  answer  to  your 
problem.  They  may  help  you  reach  a  more  satisfac¬ 
tory  answer,  because  the  application  of  flexible 
shafts  to  all  kinds  of  requirements  and  conditions  is 
their  special  business. 


WRITE  FOR  THIS  FLEXIBLE  SHAFT  HANDBOOK 

If  contains  260  pages  of  facts  and  engi¬ 
neering  data  about  how  to  select  and 
apply  flexible  shafts.  A  copy  sent  free  if 
you  ask  for  it  on  your  business  letterhead 
and  mention  your  position. 


le.s.s  than  0.5  percent  and  sweep  cali¬ 
bration  is  linear,  sweep  frequency 
being  adjustable  from  2  to  10 
sweeps  per  second.  Complete  con- 
■struction  and  operational  data  are 
given  in  bulletin  22A. 


Kleolroiiif  Relay  Swileliew 

Coral  Designs,  P.  0.  Box  248, 
Forest  Hills,  N.  Y..  has  available 
three  types  of  relay  .switches  for 
automatic  controls  and  gaging  de¬ 
vices:  the  Cat.  107  for  two-position 


control  having  two  input  termi¬ 
nals,  the  Cat.  108  (illustrated)  for 
floating  type  control  having  three 
input  terminals,  and  the  Cat.  109 
for  gaging  having  three  input  ter¬ 
minals  plus  pilot  lights  to  indicate 
measurements  of  out-of-tolei-ame. 
Contact  ratings  may  be  obtained 
for  controlling  5,  10  or  .1.5  amperes 
at  1  ir>  volts  a-c. 


R-F  Power  and  SWR 
Measuring  Unit 

M.  C.  Jones  ELErTRONic.s  <  o.,  96 
Xorth  Main  St.,  Bristol,  Conn.  The 
Model  MM  560  series  Micro  .Match 
is  designed  to  provide  direct  I’ead- 
ings  of  r-f  power  and  vswr  in  the 
frequency  range  of  50  to  over  500 
me.  Power  ranges  of  0  to  12.  40, 
120.  400  and  1.200  watts  full  .scale 
are  provided.  The  unit  is  useful  in 


S.S.WHITE 


THI  S.  t.  WHin  OINTAL  MFO.  CO, 


INDUSTRIAL 


-DIPT.  E  10  EAST  40tk  ST.,  NEW  TOOK  U,  N.  Y.-» 
ElEXItlE  SHAPTS  AND  ACCESSOIIES 
MOLDED  FUSTICS  FEODUCTS-MOIDED  EESISTOES 

One  of  AmvUceu  A  AAA 
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ONLY  ^215*for  \ 

-  the  green  ^ 

I  n  ENGRAVER 

B  >1  ...  y«l  it’s  fast,  vcrsatil* 
■  and  rugged  enough 

_  for  die  steel 


FORMVAR  -  FORMEX  -  ENAMEL 

INSULATION 
STRIPPED  CLEAN  , 
IN  SECONDS.' 


DUMONT 

timYMITE 

PAPER  CAPACITORS 


PE  P2  ,  — — 

)UND 

PE  Pt  _ _ 


FROM  SO  MMF.  TO  2  MFD. 
FROM  100  VOLTS  TO  600  VOLTS 


MOISTURI  PROOF 

65*.  85" -100“  C-SEAL 

fOR  DEPENDABILITY 
ALWAYS  SPECIFY  DUMONT 

DUMONT 


ELE  CT  R 


COR  R 


KAFR'S  OF 

CAPAOtORS  FOR  IVIRT  RfQUIRIMINT 

301  DYCKMAN  ST.,  NIW  YORK.  N.  Y. 


1.  Dip  wire  HI  X-VAR  for  3  seconds,  then  withdraw. 

2.  Expose  to  air  and  watch  coating  disintegrate. 

3.  Wipe  wire  clean.  Whole  operation  takes  a  matter  of  seconds. 

X-VAR  is  non-corrosiv*  and  doas  not  croop.  Now  in  uio  by  loading 
manufacturers  of  electrical  products.  Write  for  FRtl  SAMPLE  for  totting. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  FRELINGHUYSEN  AVE.  NEWARK,  5,  N.  J. 


NEW...  Improved  Wiring  Eliminates  Leakage 


TYPE  12AT  &  TYPE  12ATK  (KIT) 

TRANSMISSION  MEASURINB  SET 


Rongt:  111  db.  tn  0  3 
slips. 

FrRguincy  rtsp.:  0.1  db. 
from  0  to  30  kc. 

Accurocy:  0.1  db. 

Impodonco,  lood  so<* 
lion:  4,  8,  16,  50, 
150,  300.  500,  A 
600  ohms. 

Impodonco,  transm. 
sot.:  50,  150,  300, 
500  A  600  ohms. 

Roforonco  lowol:  Imw. 
into  600  ohms. 

Circuit: 

unboloncod. 

Attonuotors:  10x10, 
10x1  I  5x0.3  db. 

lood  corr.  cop.: 

Tronsm.  soct.  1  w. 
load  section  10  w. 


A  precision  Gain  Set  vrith  specially  developed 
wiring  that  permits  no  troublesome  leakage 
and  provides  improved  frequency  character¬ 
istics.  Available  completely  assembled,  or 
in  kit  form — which  permits  the  sale  of  a  high 
accuracy  instrument  at  a  low  price. 

WRITE  FOR  DESCRIPTIVE  BULLETIN 


Manufacturers  of  Precision  Electrical  Resistance  Instruments 
PALISADES  PARK,  NEW  JERSEY 


1 


LVA  N'l 


SPECIFY 


(continued) 
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the  installation  and  operation  of 
transmitting  stations  and  also  as  a 
laboratory  instrument.  Accuracy  is 
•-  5  percent  of  full  scale  for  r-f 
power;  It  10  percent  for  swr. 


CONNECTORS 


Contacts  are  selected  high  con* 
ductivity  bronze  alloys,  silver 
plated  and  with  pockets  pre* 
tinned  for  soldering. 


l)ual-(’.ont*  Speaker 

Radio  Corp.  of  America,  Harrison. 
X.  J.  Model  515S1  Duo-Cone  15- 
inch  speaker  of  the  permanent- 
maynet  type  provides  hijfh  sensi¬ 
tivity  between  40  cps  and  10,000 
cps,  and  is  capable  of  handlinj?  25 
watts  input.  A  J-inch  voice  coil 


Both  coupling  rings  and 
assembly  screws  ore  cross- 
drilled  for  safety  wiring  in 
accordance  with  Army-Navy 
specifications. 


On  sizes  20  and  up.  Am¬ 
phenol  provides  70%  thick- 
«r  inserts  .  .  .  stronger  to 
^withstand  roughest  hondling. 


drives  the  small  cone  section  to 
produce  the  hiyh  frecpiencies;  and 
a  2-inch  voice  coil  drives  the  large 
cone  section  to  produce  the  lower 
frequencies.  The  unit  employs  a 
2-pound  Alnico  V’  magnet. 


H-F  Noise-Generating  Dio<ie 

Sylvania  Electric  Products  Inc., 
500  Fifth  Ave.,  New  York  18,  N.  Y. 
Type  5722  miniature  noise-generat¬ 
ing  diode  is  suitable  for  noise 
measurements  at  frequencies  up  to 
500  me.  It  is  operated  with  150 
volts  on  plate  and  at  hlament  volt- 


AMPHENOL  —  th«  assurance 
«f  obseluteiy  dependable, 
weatherproof,  vibration- 
proof  service. 


^  Coupling  rings  ore  o  screw 

Non  rolating  contact,  with  .older  "’“'I''"*, 
cup.  or.  uniformly  oligned  .  .  .  ‘“I'd  bor  .lock 

.ove.  40%  in  o...mbling  time,  «0% 

lower,  co.l. 

FOR  POWER,  SIGNAL  and  CONTROL  CIRCUITS 
in  AIRCRAFT  and  ELECTRONIC  EQUIPMENT 

Amphenol  engineers  and  technicians  are  available  without 
obligation  to  assist  in  specifying  the  right  type  of  "AN"  connector 
for  application  in  instrument,  power  and  control  problems.  Amphenol 
"AN"  Connectors  are  available  in  five  major  shell  designs,  each 
accommodating  over  200  styles  of  contact  inserts. 


COMPLETE  LISTINGS  OF  “AN"  CONNECTORS 

V'rite  for  your  copy  of  Amphenol's 
comprehensive  and  illustrated  catalog 
on  "AN"  and  "97"  Connectors.  Please 
send  request  on  company  letterhead. 
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D'ARSONVAl  PORTABLE  "  ^ 

GALVANOMETERS 

AND  MOVEMENTS... 


Short  cut  to  success 
with  Molded  Plastics 


r^ctipn  knob  Ct>0'c«  of  4  stondord  modoli 
Writ*  ui  obetff  vovf  oppftcotioA  and 


ll  you  have  a  part  or  produa  Co 
be  molded  of  plastic,  your  nearest 
Watertown  man  will  place  our  54  years  experience  as  custom  molders 
of  every  type  of  plastic  for  thousands  of  different  applications  at  your  service. 
If  the  job  calls  for  development  of  a  special  molding  compound,  or  close 
control  of  production,  you  proht  from  our  laboratory  .  .  .  second  to  ncme 
in  the  industry.  There  we  X-ray,  push,  pull,  twist,  pound  and  bake  experi¬ 
mental  and  production  samples  . . ,  analyze  their  electrical,  physical,  chemi¬ 
cal  and  mechanical  properties  . . .  until  you,  and  we,  know  the  job  is  righr. 


tMti—H.  A  ***• 

M— NaliM^  lnsrfeli*"  C»- 
2IM  W.  l*»  «•  ,  ,  .  - 

0.  W.  Gtatstliw  A  A 

j.  t.  BuwswT  *•  •• 

|.r.  GnMW 
P.  Gr»«*r  fr»»  Ckk«*« 
gtiiini  '-*  f- ***  ***"“  J 


L-a.  W.  WMwrew. 

Viik«i»ii4  fibm  C*. 
1917  first  »*•- 
h,«iu.-C.  W. 

171  Itswitli 

Lm  Imeles — frsd  U*  Wey* 

N«^  ViiltwMi*4  fibre  C*. 
111$  tall  fiRbtb  » 


5'"SC0PEKIT... 


2  NEW  CETRON 

THYRATRONS 

CE330 


CE329 


^Lowest  Price 
*LQboratory  Precision 

When  COST  is  •  factor,  and  QUALITY  is 
€  ICO  Model  400- K.  Build 
the  kit  in  just  one  esening — but  enjoy  a  life* 
time  of  dfpendable.  acrurate  performance. 

SPECIFICATIONS: 

Oeflertion  sensitivity:  .65  volts  per  Inch  full 
pain.  Horizontal  sweep  elrcui.:  15  to  40.000 
r>fles.  Frequency  response  of  vertical  and 
horizontal  amps  is  from  50  to  5l>.(>00  cycles 
Complete  with  5  tubes.  PLUS  5BPI  CR  tube. 
Ha  idsome,  i-color.  etched  panel.  Size:  8' 2* 

*  If*  *  U'  high.  All  components,  punched 
chassis  and  simplifed  pictorial  and  schematic 
diagrams  included.  EICO  Model  400- K  is 

•  idely  used  in  production,  research,  educa¬ 
tion,  and  AM-FM-TV  servicing. 

see  your  locil  Jobber.  Also  avail-  CXO  OC 
able  fully  wired  and  tested..,.  ^0T.T5 


CE-329— CE-330 

Max.  HgSt.  (ex.  leads)  6" 

Max.  Diameter  2-1/16" 

Filament  Voltag?  14V 

Filament  Current  2.4  .4 

Heating  Time  180  Sec. 

'Anode  Current  3  Amps. 
Peak  Inv.  &  Forw  SOOV 
''  Grid  Con.  with  25V 

D.C.  Anode  *1  ^IV 
Deionization  Time  200  Sec. 
Amb.  Temp.  Min.  — S4'C 
'  Mox.  ^100  C 

*CE-330 — S  Amps. 


Write  tor  Descriptive  Catalog  E 


ELECTRONIC  INSTRUMENT  CO.,  INC. 

27*  Newport  Itre.f  .  Irooklyo  12.  N  Y. 


CONTINENTAL  ELECTRIC  CO. 

America’s  Leader  in  Quality  Cfectronic  Tube  Manufacture 
GENEVA,  ILLINOIS 


NEW  PRODUCTS 


(continued) 


ages  ranging  between  2  and  5.5 
volts  depending  on  desired  plate 
current  or  noise  output.  In  inter¬ 
mittent  service  ma.ximum  plate 
dissipation  is  5  watts. 


Rudiutioii  Detector 

The  Nucleonic  Corf,  of  America, 
499  Union  St.,  Brooklyn  31,  N.  Y. 
Model  RD-1  radiation  detector  wa.s 
designed  to  supply  the  need  of  a 
low-cost  battery-operated,  Geiger 


counter  for  prospectors.  Two 
pounds  in  weight,  the  instrument 
may  be  clipped  to  the  belt,  allowing 
freedom  of  both  hands.  Clicks  in  an 
earphone  and  a  flashing  light  indi¬ 
cate  the  presence  of  radioactive  ore. 


Plug-ln  Links 

Barker  &  Williamson,  Inc.,  237 
Fairfield  Ave.,  Upper  Darby,  Pa. 
Matching  of  standard  tank  coils  to 
a  wide  variety  of  impedances  is  pos¬ 
sible  with  swinging  link  assemblies 
employing  plug-in  coils.  New  plug¬ 
in  link  coils  are  now  available  in  1,  3 
6,  and  10  turns.  Plug-in  arm  type 
3750  fits  the  HDV  tank  coil.  Type 
3550  is  made  to  fit  TVH,  TVL,  and 
BVL  types.  Bulletins  are  available. 


If  you  use  choke  coils,  hand-tuning  coils,  channel  coils, 
contact  coils  and  others  for  television  assembly,  and  if  you 
want  them  coated  with  plastic,  cotton,  nylon,  enamel,  lenzak, 
formvar,  etc.,  you  can  depend  on  Lewis  for  your  needs.  Coils 
are  stripped  and  tinned,  ready  for  assembly! 

Lewis  has  the  facilities  and  experience  for  mass  production 
of  all  types  of  television  coils  —  and  our  efficient  methods 
permit  economical  prices. 

Whatever  your  requirements,  have  a  Lewis  Engineer  call  and 
check  them,  ipiote  delivery  and  prices.  No  obligation. 


Secondary  Frequency 
Standards 

IlEWLirTT-PACKARD  Co.,  .395  Page 
Mill  Road,  Palo  Alto,  Calif.,  ha.s  de¬ 
veloped  two  new  secondary  fre- 


LEWIS  SPRING  &  MANUFACTURING  COMPANY 

2656  West  North  Avenue,  Chicago  47,  Illinois 

O  ^  ^^^FKICISION 


SPRINGS 
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SPENCER-KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 


BERKELEY 

NEODtL  700 

ATfIMAl  COUWTIHOJI 


new  mem 


No.  1113 

I’V  I.D.  Fof 
units  similar  to 
Cloro  typo  SK  relay. 

No.  1114 

*  For  units 
similar  to  Advance 
relay. 


200  MC  BAND  WIDTH  AMPLinERS 


Model  202P  Wide-Bond  Choin  Amplifier  with 
Regulated  Power  Supply. 

Bond  Width:  100  KC  to  200  MC.  Gain:  20  db. 

Impedance:  200  ohms.  Rise  Time:  Less  than  .003  usee. 

With  the  Model  202P:  very  fast  pulses,  transients  and  other  high 
frequency  voltages  can  now  be  ampliried. 

With  the  Model  202P:  vacuum  tube  voltmeters  and  oscilloscopes 
are  ten  times  more  sensitive. 

With  the  Model  202P:  the  output  voltage  of  signal,  sweep  and 
pulse  generators  is  ten  times  greater. 

Ofher  Widt-Band  Chain  Amp/»f»ers  available: 

Model  200A  — 10  db  Gain.  Model  204  —  40  db  Goin. 


No.  1115 

2V4"  I.D.  double 
post  for  type  4-65A 
tube,  T-16  envelope. 


No.  1116 

For  $T-19  envelope. 


Stoinleu  steel. 
Recommended  for  use 
in  military  electronic 
equipment. 


Makers  of  chain  amplifiers,  tempera 
ture  controls,  variable  electronic  fil¬ 
ters  and  power  supplies. 

Write  for  Bulletin  202P* J*f 


Send  for  literoture  covering  complete 
line  of  Top  Hot  Retainers. 

Times  Facsimile  Corp. 

A  Subsidiory  of  The  New  York  Times  Compony 
779  West  43rd  St.,  New  Tort  18,  N.  Y. 


Included 


are  complete  descriptions 
atul  specifications  on  wire  wound  resistors 
of  all  types  and  sizes.  Each  is  precision 
wound  to  close  tolerance,  and  many 
feature  special  moisture-proofing  to  assure 
proper  functioning  under  severest 
climatic  conditions.  INRESCO  Resistors 
—available  for  IMMEDIATE 
DELIVERY — are  supplied  in  standard 
or  custom  types  to  meet  the  most 
unusual  design  or  operational  require¬ 
ments.  and  are  offered  at  prices  that 
benefit  from  mass  production  f,scilitics.  A 
copy  of  the  new  INRESCO  catalog 
will  be  helpful;  write  for  it  today.  Prices, 
samples  and  estimates  promptly 
on  other  than  standard  resistors. 


This  unique  pack¬ 
aged  component  is  ejsily  built  into 
your  apparatus  It  has  true  decimal 
reading,,  and  simple  binary  circuit  with 
reliable  automatic  interpolation.  Min¬ 
iature  size  Moderate  price.  Immedi¬ 
ate  shipment 

Send  for  Bulletin  DCU-llS 


Wir*  Wound 
Resistors  for  Every  Use 
in  Electronics  and 
Instrumentation  i 


1036  COMMEKC  AVE.,  UNION,  N.  3. 


/. 


I 
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(continued) 


NEW  PRODUCTS 


quency  standards,  models  lOOC  and 
lOOD.  The  Model  lOOD  provides 
rectangular  timing  pips  at  intervals 
of  TOO,  1,000  and  10,000  microsec¬ 
onds  and  an  internal  oscilloscope  for 
convenient  frequency  comparison. 
It  al.so  produces  sine  waves  at  5  fre¬ 
quencies  and  rectangular  waves  at 
4  frequencies.  Accuracy  is  in  the 
order  of  2  parts  in  1  million.  The 
lOOC  gives  sine  waves  only,  at  4 
crystal-controlled  frequencies  with 
a  0.001-percent  accuracy.  Both 
models  provide  5  volts  output  and 
operate  from  115-volt  regulated  a-c 
pt)wer  supply. 


Moiule  Kudio  Equipment 

Radio  Corp.  of  Amkrica,  Camden, 
N.  J.,  has  developed  the  Fleetfone, 
a  highly-selective  two-way  mobile 
communication  .system  for  opera¬ 
tion  in  the  30  to  50-mc  band.  It 
contains  a  newly  developed  circuit 
for  automatic  modulation  control 
which  l<K'ks  the  voice  input  level  at 
a  constant  amplitude.  For  opera¬ 
tion  from  a  6-volt  battery,  it  is 
available  with  either  30  or  60-watts 
output.  There  is  also  a  30-watt 


First  roa)or  engineering  stride  in  phonograph  pickup  cartridges  employing 
ceramic  elements  since  Astatic  pioneered  in  this  type  unit  last  year.  The  GC  is  the 
first  cartridge  of  its  kind  with  replaceable  needle.  Takes  the  special  new  Astatic 
"Type  G"  needle— with  either  one  or  three  mil  tip  radius,  precious  metal  or  sapphire 
—  which  slips  from  its  rubber  chuck  with  a  quarter  turn  sideways.  Resistance  of 
the  ceramic  element  to  high  temperatures  and  humidity  is  not  the  only  additional 
advantage  of  this  new  developmei»t.  Output  has  been  increased  over  that  of  any 
ceramic  cartridge  available.  Its  light  weight  and  low  minimum  needle  pressure 
make  it  ideal  for  a  great  variety  of  modern  applications. 


model  which  operates  from  a  12- 
volt  battery.  The  equipment  ha.s 
provi.sion  for  either  single-fre¬ 
quency  or  two-fre(iuency  operation. 
Cable  from  tran.smitter-receiver  to 
control  unit  and  btittery  meti.siire.s 
16  feet  8  inche.s. 


CQ  CRYSTAL  CARTRIDGE 


An  entirely  new  Astatic  design,  featuring  miniature  size  and  five  gram 
weight.  Model  CQ-I  fils  standard  1  2’*  mounting  and  RCA  45  RPM  record  changers. 
Model  CQ-IJ  fits  RMA  No.  2  Specifications  for  top  mounting  .453"  mounting  centers. 
Needle  pressure  five  grams.  Output  0.7  volts  at  1.000  c.p.s.  Employs  one  mil  tip 
radius.  Q  33  needle.  Cast  aluminum  housing. 


3  LQD  Double -Needle  Crystal  Cartridge 


D-C.  Mot(»r 


The  LQD  Cartridge  -  for  45,  33  1  3  and  78  RPM  Records  quickly  became 
the  first  choice  of  many  of  the  nauon’s  laroest  users,  on  the  basis  of  comparative 
listening  tests,  and  is.  today,  the  PROVED  TOP  PERFORMER  for  turnover  type 
pickups.  Outstanding  lor  excellence  of  frequency  response,  particularly  at  low 
frequencies.  A  gentle  pry  with  penknife  removes  ONE  needle  for  replacement  .  .  . 
without  disturbing  the  other  needle,  without  removing  cartridge  from  tone  arm. 
Gentle  pressure  snaps  new  needle  into  place.  Available  with  or  without  needle 
guards.  Stamped  aluminum  housing. 


Bendix  .\viatio.n  Corp..  Red  Rank. 
X.  J.,  ha.s  announced  a  new  d-c  mo¬ 
tor  designed  to  meet  all  the  recpiire- 
ment.s  of  the  new  .Army-Navy  speci¬ 
fication  AXM-40.  It  is  guarantec'd 


Co.  p4\9t 
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SHOCK  -  VIBRATION 


N*w  York  ltocli«*t«r  Cl«v*l«ii4  Dayfoa 

Cliico^a  Mianaapalit  St.  Laait  Las  Aa^alas  Taraata 


NEW  PRODUCTS 


(continacd) 


to  be  noise  free  within  specification 
limits  from  0.15  to  156  me.  The.se 
limits  are  maintained  through  the 
reciuired  ambient  temperature 
ran>re  of  -55  C  to  t  71  C.  The  mo¬ 
tor  can  be  supplied  for  voltages 
from  12  to  64  volts  d-c 


There's  a  BARRYMOUNT 
for  each  of  your  needs! 


Vi  i<l<‘-Ran<I  (lliaiii  Amplifier 

Spknckr-Kkn.nedy  Laboratories, 
Inc.,  186  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.  UsiiiK  a  traveliiiK- 
wave  circuit,  the  Model  204  wide- 
baiui  chain  amplifier  has  a  band¬ 
width  of  200  me  and  a  Kain  of  40  db. 


AIRCRAFT  MOUNTING  BASES 


Standard  bases  with  dimensions  to  govern¬ 
ment  specifications.  Special  bases  to  cus¬ 
tomers'  exact  requirements. 


AIRCRAFT  VIBRATION  ISOLATORS 


Unit  isolators  designed  to  meet  Army,  Navy, 
and  CAA  requirements.  Stock  mountings  — 
V4  pound  to  45  pound  load  range.  Others 
on  order. 


With  an  impedance  of  200  ohms  and 
a  nominal  transmission  character¬ 
istic  t>f  -I-  1.5  db  from  100  kc  to  200 
me,  the  amplifier  has  a  substantially 
linear  phase  shift.  The  unit  is  suit¬ 
able  for  use  with  pulse  and  signal 
generators,  vacuum-tube  voltmeters 
and  television  testing  equipment. 


SHOCK  MOUNTINGS 


For  mobile,  railroad,  and  shipboard  elec¬ 
tronic  and  electrical  equipment.  Also  for 
isolation  above  2000  c.p.m.,  and  for  general 
sound  isolation. 


ilurmonir  Generator 

General  Electric  Co.,  Schenec¬ 
tady  5,  X.  Y.,  has  developed  a  port¬ 
able  harmonic  generator  for  the 
demonstration  of  wave  shapes  and 
properties  of  electrical  circuits.  It 
consists  of  six  voltage-generating 
units  mounted  on  a  single  shaft  and 
driven  by  a  synchronous  motor. 
Outputs  obtained  are  a  fundamental 
voltage  and  five  harmonic  voltages 
having  frequencies  two,  three,  four. 


For  electronic  components,  tiny  fractional 
H.P.  motors,  record  changers,  dictating 
machines,  and  other  lightweight  apparatus. 


For  fans,  motor  generator  sets,  tronsiormers, 
presses,  and  other  heavy  industrial  equip¬ 
ment. 


Main  Office  177  Sidney  St. 


Cambridge  39  Massachusetts 
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THE  KNURLED  HEAD 

...performs  Trjpje  Duty! 


KNURLED  SOCKET 
HEAD  CAP  SCREW 


There  is  a  definite  saving  of  ossembly  time  when  you  use 
"UNBRAKO"  Socket  Head  Cap  Screws  with  Knurled  Heads.  The 
exclusive  knurled  heads  perform  triple  duty;  (1)  the  knurling 
provides  a  sure,  slipproof  grip,  (2)  the  knurling  permits  positive 
locking — o  feature  so  often  essential  where  there  is  excessive 
impact  or  vibrotion;  (3)  the  knurling  speeds  ossembly,  because 
it  enobles  the  "UNBRAKO"  to  be  screwed  in  faster  and  further 
with  the  fingers — handiest  of  all  wrenches — before  a  "key"  be 
comes  necessory. 

As  always,  the  brond  name  "UNBRAKO"  signifies  extra  strength 
and  precision  manufacture  to  close  tolerances. 

"UNBRAKO"  Knurled  Socket  Head  Cap  Screws  are  avoilable  , 
in  both  Nationol  Coarse  ond  National  Fine  Thread  Series,  in  o  full  ' 
range  of  standard  sizes.  Other  sizes  to  special  order.  Write  us  for  your  free  copy  of 
the  "UNBRAKO"  Catolog  and  the  name  of  your  nearest  "UNBRAKO"  Distrbiutor 

Other  *'UNBRAKO”  Products  inc/u<fe: 

Socket  Set  Screws  with  Knurled  Cup  Points,  Socket  Set  Screws  with  Knurled  Threods, 
Square  Head  Set  Screws  with  Knurled  Cup  Points — all  patented,  Self-Locking  screws  that 
won't  shake  loose!  Knurled  Socket  Heod  Stripper  Bolts.  Precision -Ground  Dowel  Pins 
Fully  Formed  Pressure  Plugs.  ' 


Knurliig 

of  Socket  Screws 
ortginoted  with 
"Unbroko"  in  1934 


STANDARD  PRESSED  STEEL  CO. 

BOX  596,  JFNKINTOWN,  PENNSYLVANIA 


SttriMi  Ixtxstfy  cmtuiuiHtfr  sixct  1903  tSrtugit  InOuttmi  OistnSutr/s  ’ 


BIRTCHER 

STAINtfSS  STEEl  :  lOCKINC  TYPE 


TUBE 

CLAMPS 


83  VARIATIONS 


Where  vibrotion  is  o  problem  Birtcher 
Locking  TUBE  CLAMPS  offer  o  foolproof, 
procticol  solulioiv  Recommended  for  ^ 
types  of  tubes  ond  similor  plug-m  com¬ 
ponents. 

Mor*  than  thra*  million  of  thoto 
clamp*  in  uto. 

FREE  CATALOG 

Send  for  samples  of  Birtoser  s'oinl.ss 
steel  tube  clomps  and  our  stondord  coto- 
log  listing  tube  base  types,  recommended 
domp  desigm,  ond  price  list 


thI  BIRTCHER  CORPORATION 

S0B7  HUNflNOtON  OR.  lOS  ANOfiCS  32 


Save  Space  and  Weight 
With  New,  Plate-to-Plate 

TRANSICOIL 

Control  Motors 


'TRANSMOIL 

CORPORATION^ 

114  WORTH  $T..  NEW  YORK  13,  M.  | 


Low  Inertia  Motors, 
Precision  Gear  Trains 
And  Combinations 
for  400  cycle  or 
60  cycle  operation. 


Direct  plate-to-plafe  wind¬ 
ing  eliminates  the  output 
transformer  in  the  servo 
amplifier.  Wherever  weight 
and  compactness  are  im¬ 
portant  in  a  military  or  in¬ 
dustrial  control  system,  this 
new  Transicoil  design  de¬ 
velopment  is  your  logical 
solution. 


#  Varied  housing  designs  suit- 
oble  tor  oil  stondord  mount¬ 
ings. 

O  Motor  Stoll  torque 
02.  to  4.2S  in.  ox. 


f 


1 

Working  with  ^ 

Inert  Gases? 


helium  •  neon 

ARGON  •  KRYPTON  •  XENON 


Now  available  in  commercial-size  cyl¬ 
inders  in  addition  to  glass  bulbs.  Write 
for  information  on  sizes,  prices,  rigid 
purity  tolerances,  special  rare  gos 
mixtures . . . 


The  Linde  Air  products  Company 

Uwf  of  Umofi  CorlwcN  of»4  Copbon  Corporokofi 
30 'tost  43ihE  Sum)  ITW  N.»  Vert  E7,  N  Y 
In  CoiioCo.  DofuMofi  OsycAn  CodwRow/.  tifAilAd,  Torenfo 


I  lArm  "lindA''  h  o  r«Qttl*i’«d  fradt-mork 

ot  Tha  Und«  Air  Prodwett  Company. 
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THE  VICTOREEN  INSTRUMENT  CO 
5806  HOUGH  AVENUE 
CLEVELAND  3,  OHIO 


NEW  PRODUCTS 


(continued) 


five  and  seven  times  that  of  the 
fundamental.  Waveshapes  are  made 
visible  on  an  oscilloscope  for  demon¬ 
stration  purposes.  Phase  and  volt¬ 
age  amplitude  adjustments  are  pro¬ 
vided  by  panel  dials. 


jtner  components 
provide  the  margin  for 
finer  instruments 

1B87 


Aircraft  Navigational 
Antenna 

Aircraet  Radio  Corp.,  Boonton. 
N.  J.  Type  A-13  vhf  aircraft  an¬ 
tenna  is  designed  for  reception  of 
omnirange  and  runway  localizer 
navigational  signals.  It  covers  the 


5841 

REGULATOR 


Rcguliitd  volCiKe  90i>  volts 

SurtiriK  voltage  930  volts 

C^urrent  -  '9  u 

Kegulition  t.S'i 


1887 

THYRODE 


Operating  voltage  900  volts 

Plateau  length  100  volts 

Mas.  slope  10%/100  V 

VCall  (glass)  ’00  tng/cm' 


1888 

THYRODE 


Operating  voltage  300  volts 
Plateau  length  50  volts 

Man.  slo;>e  309fr/50  V 

>X'all  (glass)  200  mg/cm* 


band  of  105  to  122  me  with  a  vswr 
of  less  than  2.5  into  a  50-ohm  coa.\ 
line.  Mounting  is  interchangeable 
with  AS-27A  ARN-5. 


.Alidget  RpHistoris 

Painton  &  Co.  Ltd.,  Kingsthorpe. 
Northampton,  England.  Type  MV.l 
midget  wire-wound  vitreous  resis¬ 
tors  are  available  in  values  between 
1  and  4,700  ohms.  Ma.ximum  work¬ 
ing  temperature  is  300  C.  Dissi¬ 
pation  is  3  watts  at  250  C  rise.  Di¬ 
mensions  are  13  64-in.  in  diameter, 
15  32  in.  long. 


5799 

RECTIFIER 


filament  current 
Filament  voltage 
Inverse  peak 
Insulation 


5828 

AMPLIFIER 


Tele  uiid  F-AI  Alarker 

Radio  City  Proditts  Co.  Inc.,  152 
W.  25th  St..  New  York  1,  N.  Y. 
Model  TV50  is  a  marker  designed 


Filament  current  10  ma 
Filament  voltage  1.25  volts 
Amplihcation  18 
Tr.insconduaance  450  umbo 


1885 

THYRODE 


Operating  voltage 900  volts 
Plateau  length  200  volts 
Max.  slope  3'i/100  V 

VC’all  (aluminum)  30  mg/ cm* 
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Only  ^2.98  helps  put  new  **sell” 
in  television  advertising 


NEW  PRODUCTS 


(continued) 


primarily  for  use  with  television 
sweep  irenerators.  Its  dial  is  cali¬ 
brated  from  5  me  to  250  me  in  4 
bands,  with  accuracy  held  to  a  toler¬ 
ance  within  1.0  percent.  Tube  com¬ 
plement  consists  of  a  12AT7,  6C4, 
V’RlOa  and  6X5GT/G.  The  unit  op¬ 
erates  on  105  to  130  volts,  60  cycles. 


The  Hatheway  Meg.  Co.,  Bridge¬ 
port,  Conn.  The  Nu-Way  terminals 
eliminate  all  tape  and  soldering  of 
wire  connections.  Any  number  may 
l)e  pyramided  on  top  of  each  other 


Sponsor  of  television  .show  had  to  refilm  his  commercials  to  meet  a  new  .selling 
problem.  New  films  picked  up  at  .studio  I  e.M.,  delivered  to  TV  station  KOO 
miles  away  H:IT  e.M.  same  evening.  Air  Express  eo.st  for  I  I -lb.  carton,  S2.0K. 
(In  undramatic  fashion  Air  Express  keeps  radio,  television  or  any  business  rolling.) 


for  fast  multiple  connections.  They 
are  especially  adaptable  when  wires 
must  be  switched  or  unfastened 
regularly.  Units  include  termi¬ 
nals,  lugs  and  studs  which  are  made 
of  brass,  nickel  plated  for  weather 
resistance  and  rigidity. 


Remember,  $2.98  bought  a  complete  Every  Scheduled  Airline  carries  Air 
service  in  Air  Express,  liates  include  Exprt-ss.  Frequent  service — air  six-eds 
door-to-door  service  and  receipt  for  up  to  5  miles  a  minulel  Direct  by  air 
shipment  —  plus  the  speed  of  the  leorW’s  to  1300  cities;  fastc-st  air-rail  to  22,000 
fastest  shipping  service.  off-airline  offices.  Use  it  regularly! 

Only  Air  Express  gives  you  all  these  advantages 

Nationwide  pick-up  and  di'livery  at  no  extra  cost  in  principal  towns,  cities. 

One-carrier  responsibility  a//  the  way:  valuation  coverage  up  to  S.IO  without 
extra  charge.  And  shipments  always  keep  moeint’. 

Most  experience.  More  than  25  million  shipments  handit'd  by  Air  Express. 
Direct  by  air  to  1.300  cities,  air-rail  to  22.000  off-airline  offices. 

These  advantages  make  Air  Express  your  l>est  air  shipping  buy.  SiH'cify  and  use  it 
regularly.  For  fastest  shipping  action  phone  Air  Express  Division.  Kailway  Express 
Agency.  (Many  low  commiMlity  ratr'S  in  elfect.  Investigate.) 


SynchrttiHMiA  Motor 

The  R.  W.  Uramer  Co.,  Inc.,  Cen- 
terbrook.  Conn.  Type  SXC  .synchro- 
nou.s  motor  fetituring  a  differential 
clutch  mechanism  is  designed  to 
meet  the  needs  of  many  timing,  re¬ 
cording,  indicating  and  switching 
applications  requiring  an  accurate 
reset  operation.  It  produces  30 
inch-ounces  of  torque  tit  1  rpm.  The 
clutch  unit  consists  of  a  ditferential. 


door  to  door  in  principal  towns  and  citios 


AIR  EXPRESS,  A  SERVICE  OF  RAILWAY  EXPRESS  AGENCY  AND  THE 

SCHEDUUD  AIRLINES  of  the  U.S. 
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CARBON  COMPANY 
ST  MARYS,  PENNA 
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NEW  PRODUCTS 


internal  tooth  planetary  gear  sys¬ 
tem  whereby  the  sun  gear  is  di¬ 
rectly  coupled  to  the  motor  and  the 
planet  gears  to  the  output.  When 
locked  by  energizing  an  electromag¬ 
net,  the  internal  gear  causes  the 
motor  to  drive  the  outi)ut  shaft. 
De-energizing  the  electromagnet  re- 
lea.ses  the  internal  gear  and  breaks 
the  driving  couple. 


B<‘tu-Kuy  Tliirkiie^s 

General  Klectric  Co.,  Schenec¬ 
tady  5,  N.  Y.  The  new  l»eta-ray 
thickness  gage  continuously  indi¬ 
cates  deviations  from  a  preset 


Co$trt9sy  Vniitd  Eire- 
ironies  Compsny  by  per- 
it  c 


thickness  in  moving  sheets  of  rub¬ 
ber,  plastics,  metals,  textiles,  paper 
and  other  sheet  materials.  Ac¬ 
curacy  of  rJr  2  percent  is  maintained 
with  occasional  calibration.  It  con¬ 
sists  of  three  units,  a  gaging  head, 
a  control  cabinet  and  an  operator’s 
control,  all  interconnected  by  heavy- 
duty  multiconductor  cable.  Power 
re(iuired  is  KM)  to  125  vtdts,  60  rt 
0..‘1  cycles,  single  pha.se,  1.50  watts. 


"Ruggedized”  tubes  are  being  developed  for  military  use 
for  maximum  resistance  to  shock  and  impact.  What’s  more, 
graphite  anodes  resist  shock  and  distortion  under  impact 
and  will  not  generate  unusual  microphonic  or  harmonic 
conditions.  The  83HW'  Tube  with  the  Speer  Graphite  An¬ 
ode,  shown  above,  has  over  10  times  the  impact  resistance 
of  ordinary  tubes. 

But  high  impact  resistance  is  only  one  Sp>eer  Plus  Factor. 
With  Speer  Graphite  Anodes  you’re  sure  of: 

200%  to  300%  higher  power  rating  over  metal  anode 
tubes.  That’s  due  to  the  higher  radiation  emissivity  and 
conductivity  of  graphite. 

High  frequency  stability  —  because  graphite  won’t  warp, 
stays  cool  and  maintains  its  characteristics.  Result:  warp¬ 
ing  of  other  tube  elements  is  inhibited. 

Longer  life.  Because  graphite  anodes  operate  at  consistently 
lower  temperatures,  tubes  last  longer,  even  under  constant 
severe  usage;  insure  minimum  heating  of  associated  tube 
parts  and  reduce  grid  emission. 


S«»iiii(l  Measuring  Equipment 

.Massa  Laboratories,  Inc.,  3868 
Carnegie  Ave.,  Cleveland,  Ohio. 
Model  GA-1007  .sound  pres.sure 
mea.surement  equipment  includes  a 
tiny  microphone  attached  to  the  tip 
of  a  flexible  probe,  which  i.s,  in  turn, 
mounted  to  a  plug  that  may  be  as¬ 
sembled  to  the  preamplifier  as  illus¬ 
trated.  A  built-in  calibrating  cir¬ 
cuit  permits  checking  absolute  mag- 


Laboratory  tests  and  actual  hard  use  have  demon¬ 
strated  the  superiority  of  graphite  anode  tubes.  For 
greater  operating  efficiency,  economy  and  dependa¬ 
bility,  look  for  the  tube  with  the  graphite  anode. 


bruthas  •  conlocts  ■  rhaoitot  dit<t  ■  paching  rings  *  carbon  ports 
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/lircraft  j^adio  (orporation 

BOONTON,  NEW  JERSEY 


DISCBPS 


PAPER  TUBE! 


Squar*  •  R«ctangular  •  Triangular 
Round  and  Half-Round 

With  a  wide  range  of  stock  arbors  . .  .  plus  the 
specialized  ability  to  engineer  special  tubes  .  .  . 
PARAMOUNT  can  produce  the  exaa  shape  and  size 
you  need  for  coil  forms  or  other  uses.  Hi-Dielectric, 
Hi-Strengtb.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines.  Tol¬ 
erances  plus  or  minus  .002".  Made  to  your  speci- 
hcations  or  engineered  for  YOU. 

Inside  Perlmalars  frem  .S93'  lo  19.0’ 


Type  CC  Miniature  Ceramic 
High  Frequency  By  Pas*  Series 

1000  mmi  and  1000  nuni  DISCAPS  m»as\ir«  only 
V4**  in  diom«t«r;  0000  nunf  only  7/11*'  and  lOsOOO 
mmf  0/11".  000  V.O.C.  workina  ▼olta9»— >1200 
V.D.C.  t«Bt — 3000  to  0000  VJ>.C.  brookdowB. 

LOW  LEAKAGE  •  LOW  SELF  INDUCTANCE 
Typo  CC  DISCAPS  aro  imporriouo  to  moioturo, 
hoTO  a  low  tomporoturo  cooflicioot  and  good 
powor  factor.  DISCAPS  ar#  dolinitoly  bottor. 
SEND  FOR  DETAILS  AND  TEST  SAMPLES 

Radio  Materials  Corporation 

I70S  BELMONT  AVE.  CHICAGO  )3,  ILL 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE  2,  IND. 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 


A.R.C.'s  VHF  Communication  and 
Navigation  Equipment  is  a 


COMPOLXDS 


Hrientificailb  compounded  for  ftpccltlc  appllcatlond  from  waxea.  reatng. 
asphaltii.  pitche*.  olln.  and  mlnerala.  .Available  In  wide  range  of  melting 
IMdntR  and  hardneaaea.  S|>eclal  |M>ttlng  compoundN  are  heat  conducting  and 
crack  reaUtant  at  extremely  low  temperatures.  Kecommendutlonx*  tpeclflc 
data,  and  MampleH  will  be  fumiNhed  on  re4|ue«t. 

for 


REVELATION 


Get  Static-free  communication  .ind  the 
added  reliabihtv  of  omni  ran^e  navi¬ 
gation  with  A  R  C.'b  Type  17.2-wav 
VHF  Communication  and  Type  15B 
Omni  Range  Navigation  Equipment. 
With  the  15B  tuned  to  V'HF  omni  st.i- 
tions,  you  fly  directly  in  less  time 
You  can  receive  weather  broadcasts 
simultaneously  with  navigation  signals 
— static  free!  It  simplifies  navigation 
and  gives  long,  trouble-free  life  The 
Type  17  adds  an  independent  com¬ 
munication  system  for  use  while  the 
15B  is  providing  navigational  informa¬ 
tion  Installations  for  both  single  and 
multi-engined  planes  are  made  only 
A  a  -  by  authorized 

agencies 


IMPREGNATING 

radio  eoili 
trxn>form«r  coili 
•tnition  ceils 
wire  covennfs 
paper  tubes  and  forms 
porous  ceramics 


SEALING 

condensers 

batteries 

switch  base  terminals 
socket  terminals 
lipht  fixtures 


POTTING 
Radio  Transformers 
Lipht  Units 
Loading  Ceils 
Condensers 


DIPPING 

Coils 

Transformers 

Condensers 


3  44  $  HOWARD  STREET 

SKOKIE,  ILLINOIS 


CLEAR  '^l 
COMMUNICATION  \ 


Built  For  RADIO  Men 
-Not  "HOBBY"  Use! 


All  A.R.C.  airborne  equipment 
is  Type  Certificated  by  CAA. 
It  is  designed  for  reliability 
and  performance— not  to  meet 


XCELITE  PLIERS  have  features  suggested  by  top  radio 
and  electriral  engineers!  Drop  forged  of  special  analysis 
tool  steel'  Carefully  heat-treated!  Keen,  lasting  hand* 
honed  cutting  edges!  And  A  PLIER  FOR  EVERY  J0B~ 
(II  7*  duck  bill  plirr;  (2)  S'  diagonal  cutting  plier:  (3i  7* 
long  needle  nose  and  side  cutter:  (4)  6'  side  cutting  plier. 
WHY  BUY  "GENERAL"  PLIERS  when  XCELITE  gives 
vou  just  what  you  want?  Ask  your  supplier  for  XCELITE! 


PARK  METALWARE  CO.,  INC. 

Dept.  C,  Orchard  Park,  N.  Y. 


*  Originators  of  detachable  screwdrivers,  nut  drivers 
and  reamers. 


price. 

Write  for  further  de 

(1 

to 

Is  or 

name  of  your 

nearest 

i 

A.R.C.  r 

epresentative 
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NCW  PRODUCTS 


(continued) 


nitudes  of  sound  pressures  from  re¬ 
mote  terminals  on  the  panel  of  the  ! 
power  supply  unit.  Sound  pressures 
up  to  several  million  dynes  per 
square  centimeter  may  be  directly  ; 
measured  over  the  50  to  250-kc  I 
rantfe.  The  output  signal  is  deliv-  I 
ered  by  a  25-ft.  cable  at  an  imped-  | 
ance  level  of  500  ohms.  ' 


Take  the  headaches  oat  of 
Fall  production  rush 

Get  trouble-free  performance -smooth  assembly-fast  delivery 

Today’s  eiigiiicerini;  goeii  beyond  just  Retting  something  that  will  work.  In 
the  hertir  days*  ahead  days  of  volume  production  and  extremely  short  delivery 
schedules  on  component  parts  -COMPONENTS  .MUST  BE  TROUBLEl-FREE 
OR  PRODUCTION  LINES  WILL  -STOP. 


Power  (',onvertert» 

Radio  Products  Sali^x,  Inc.,  1501 
South  Hill  St.,  Los  Angeles  15, 
Calif.  The  RPS  power  conversion 
units  combine  a  selenium  rectifier 
with  a  matching  transformer  to 
convert  d-c  equipment  into  a-c  use. 
The  units  are  available  to  meet  any 


reijuirement  in  voitajre  and  ampere 
ratinKs.  Transformers  are  pro¬ 
vided  with  four  .secondary  voltaKe 
taps  for  adjustinK  dn-  voltajfe  for 
proper  a-c  input  to  the  rectifier. 
Selenium  rectifiers  are  of  the  full- 
wave  bridge  type  and  desiKtied  for 
continuous  duty  operation.  A  basic 
schematic  is  furnished  with  each 
unit 


.4-Cl  .Mciiwiiriiift  I  nil 

Frekd  Tr,anskormkr  Co..  1718 
Weirfield  St.,  Brooklyn  27,  N.  Y. 
The  No.  1210  null  detector  and  vtvm 
was  desitrned  for  a-c  bridjre  meas¬ 
urements.  It  provides  simultaneous 
measurement  of  the  voltaire  across 
the  unknown  and  the  balance  of  the 
bridge;  sensitivity  to  0.1,  1,  10  and 
100  volts;  and  the  input  impedance 


Aldeii  ha»nT  been  publicalioii  advertising  recently,  but  has  built  up  a  whole 
series  of  products  that  are  UNMATCHED  for  TROUBLE-FREE  PERFORM- 
.ANCE  and  QUICK  DELIVERY.  It  bolds  a  dominant  position  in  kinescope 
socket  assemblies.  Its  engineering  has  anticipated  economic  price  trends.  It  is 
giving  trouble-free  performance  on  all  kinds  of  speaker,  hi-voltage,  terminal  and 
other  connectors  due  primarily  to  the  high  standards  of  design  calling  for  forward 
connected  contacts  that  are  trouble-free  in  production  and  service. 

Co  down  through  the  list  of  items  here — items  unmatched  for  engineer¬ 
ing,  fast  delivery  and  trouble-free  performance. 


111.  212.  214  —  Full 
llnr  (4  ratlMMtv  rB>  tu>»c 
ronnectoit  —  macnal. 
tluo  (larBl.  dl  hepul 


2I2IIIMC  -  Minlatui* 
ttuo-dcral  lhai  Inrur* 
pcratea  forwanl  ran- 
nrrted  roniarlt.  imll- 
vltlual  Alrain  relief  fur 
earli  lead-  hl  AoltaKa 
fiieakilottn  anti  loO'* 
Intulailcii  for  earh 
teatl. 

2I2'SC  iVaiueiit  thin 

ileral  Mlih  aaiue  high 
FDgInecrIng  tiantlartlg 


MOLDED  DUO  DECAL 


2I2SMIMC  —  Minia¬ 
ture  iluo-«tcral  »eg- 
meni  ahaolute  iiilni- 
muin  of  material  anil 
>el  haa  I'omplete  «afe- 
l>  fuiward  runnetted 
ittntarta  ghe  earh  |ea«t 
indlAlilual  strain  re¬ 
lief  and  100':;  Inxula- 
iitm  uf  leacfa 

440FH  t'omplete  line 
id  fuselHdtle:  a  —  pru  • 
title  Uh  naiaaleaa  funetl 
rln'utt*  uulck  fu»e 
ejertlun.  I'aet  startil- 


’)elet4  I 


alot  knuhv  Hiiniatu 
ir.ed  tndirator  funt 
iMdilers 

200-500  kkiglneer 
piodurllon  men  ai 
pUK-haaIng  agent*  a 
reallilng  that 


r  JIM)  ' 


t  they't 


the 


MULTIWIRE  CONNECTORS 


ANY  PURPOSE  —  LARGE 
OR  MINATURE 


I  .il>  ftirwaril 
itiniart*  that  priniile 
kiiiK  piutertlte  Insula¬ 
tion  within  the  multl- 
ing  fur  each  leait  that 
snuhs  the  wire  lip  ft 


sihllliy  of  breakage 
and  using  an  ah«olule 
minimum  of  «pare  be- 


202FRAC  —  rviiHh 
able  lirte  rorda  with 
sure  grip  plug  —  «►- 
penttable  vnap-tn  ron- 
rteetorH  that  take  the 
ama  Heat  p'laslble 
mounting  «pare  huih 
abote  anti  lieluw  panel 


nil-,  rt 
Hi  run 


tuhh] 


lay* 
etr.l 

pin*  rH>  renter  I 
break  eantwH  he  mis¬ 
takenly  plugged  In  (ul»e 
Aorket  male  uni)  with 
plotter  MN-kri. 


RUGGED  PLUG  IN  BASE& 


ethylene  with  leads. 

I  lOBCS  tNimpletrl) 
Insulaietl  pin  |a«-k  pn>- 
Aldlng  eaty  runxiant 
rhei-klng  patini  fur  nr- 

OIL  rikil  light  WMk 


Aiiei-lal  .^hlen  "il 


ALL  TYPES  TUBE  CAPS 


SAFETY  ENGINEERED 
HI-VOLTAGE 
DISCONNECTS 


Here's  our  very  latest  development: 

ALDEN  MULTIBLADE  CONNECTOR 

/or  the  first  time  provide»  mulliblades  with  forward 
roiinet'ted  ronlartti  whirh  give  long  prolertive  molded 
ini^ulation  around  earh  leadi»  —  strain  relief  for  each 
individual  lead^  rapid  po^iti\e  soldering.  Completely 
housed  in  attractive  molded  colors. 

0  rife,  wire  or  phone  for  an  inimediatet  thoufiht-throu^h 
response  on  any  ronnerfor  need. 


ALDEN 


j 
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BROCKTON  64E,  MASS. 
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NCW  PRODUCTS  (continued) 

i.s  50  megohms  shunted  by  20  /i/cf. 
Frequency  range  is  20  to  20,000 
cycles.  The  null  detector  has  a 
94-db  gain;  selective  circuits  for 
60,  400  and  1,000  cycles.  Frequency 
range  of  the  latter  is  20  to  30,000 
cycles. 

I 

Kudioaotivity  Delfolor 

Instruments  Division,  The  Kel¬ 
ley- Koett  Meg.  Co.,  221  \V.  Fourth 
St.,  Covington,  Ky.  Designed  and 
built  exclusively  for  prospecting 
use.  Model  K-802  Prospector  detects 
and  measures  beta  and  gamma  rays 
emitted  by  uranium  and  other 
radioactive  substances.  Two  stand¬ 


Communications  Division 

HK(  Kl'TtMt  (  O.MIVWY.  IM  . 

Since  1  92  2  in  Radio  and  Electronics 
251  WEST  19th  STREET  •  NEW  YORK  11,  N.  Y. 
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. . .  for  instrument  landing 
systems  and  short 
range  navigation. 


This  transmitter  is  built  for  maximum  accessibility.  A  feature 
of  the  equipment  is  simplified  tuning,  only  two  controls  being 
recfuired  to  tune  the  transmitter  to  the  crystal  frequency.  Entire 
unit  mounted  on  ball  bearing  wheels;  can  be  rolled  out  of  its  cabinet 
on  self-contained  tracks.  May  be  serviced  from  the  front  while  in 
operation. 


A  separate  antenna  tuning  unit  is  supplied  with  the  transmitter. 
It  is  contained  in  a  totally  enclosed  aluminum  housing;  designed  for 
mounting  on  any  vertical  surface.  Includes  an  antenna  tuning 
control  ond  a  current  meter  on  the  front  panel.  25  feet  of  Trans¬ 
mission  line  is  supplied  to  connect  the  tuning  unit  to  the  transmitter. 


Write  tor  our  New  bulletin  on  the  TL-40C 
Address  Dept.  fS-9 


ard  fla.shlight  batteries  power  the 
unit  through  a  vibi'ator  power  sup¬ 
ply  which  furnishes  the  high  volt¬ 
age  for  the  (ieiger  tube.  Practically 
any  magnetic  type  single  or  double 
phones  having  1,))()0  to  24,000  ohms 
impedance  can  be  used  with  the  in¬ 
strument.  Further  details  may  be 
found  in  bulletin  F-o. 

Kulatioii  .Vniplifier 

Aircraft  Radio  Corp.,  Boonton, 
X.  J.  Type  P'-ll  isolation  amplifier 
for  aircraft  use  makes  it  possible 
for  pilot  or  copilot  to  select  any 


SPECIALLY  designed  for  the 
standard  CAA  and  ICAO  in¬ 
strument  landina  systems.  Enables 


the  pilot  to  navigate  to  the  ILS  and 
line  himself  up  on  the  localizer.  Also  suitable  for  installation  in 
any  location  where  a  low  powered  homing  facility  is  required.  Can 
be  used  to  locote  fan  markers  and  other  important  reference  points. 


NEW  PRODUCTS  (continued) 

combination  of  10  receivers,  si>Ie- 
tone  or  interphones  with  complete 
independence  of  each  other’s  choice. 

It  also  provides  loudspeaker  opera¬ 
tion  to  both  pilot  and  copilot. 
Weijrht  is  8.3  pounds. 

I 

.\lid|{et*Can  Klerlrolylios 

Akrovox  Corp..  New  Bedford,  Mass. 
The  latest  type  PRS  Uandee  mid- 
jret-can  electrolytic  capacitor  illus-  | 
trated  measures  13/16  in.  in  diam-  1 
eter  by  IJ  in.  long.  These  smaller  | 


electrolytics  are  available  in  sinple-  | 
section  ratings  from  25  to  700  volts  ; 
d-c,  4  to  100  /»f;  dual-section  units,  : 
from  25  to  450  volts,  8-8  to  100-100 

/‘f- 

nire«‘t*('.uii|)le<l  Amplifier 

Tektronix  Inc.,  712  S.  E.  Haw¬ 
thorne  Blvd.,  Portland  14,  Orejron.  j 
The  Type  112  direct-coupled  ampli¬ 
fier  has  a  bandwidth  from  d-c  to  1 
me  when  used  at  a  maximum  voltage 
gain  of  5,000.  For  voltage  gain  re¬ 
quirements  of  166  and  less  the 
bandwidth  extends  to  2  me.  An  out-  | 
put  of  approximately  150  volts 


QUEllON  MARKS 


...  were  pu|i|  work! 

by  the  successful 
design  and  production  of 
Elinco  instrument-type  fraction-| 
ol  h.p.  motors  and  generators 
that  met  special 

needs. 


Yes,  every  finished  Elinco  motor  or  generotor 
was  born  of  o  question  mark.  There  was  a  job 
to  be  done  . .  .  could  Elinco  engineer  and  pro¬ 
duce  a  special  unit  to  do  the  job?  The  answer 
is  in  the  over  100,000  special  Elinco  units, 
successfully  designed  to  the  most  exacting 
specifications,  and  now  serving  in  practically 
every  type  and  branch  of  industry.  Special 
design  is  our  business  .  . .  not  low-cost,  mass- 
production  motors  .  .  .  but  special  high-pre¬ 
cision  instruments  demanding  the  highest 
engineering  ability,  and  exceptional  manu¬ 
facturing  skill  and  care. 


there  are  over 

Basic  Models  of  Elinco  Fractional  H.  P. 
Instrument-Type  Motors  and  Generators 

Units  are  produced  to  order,  either  by  the 
design  of  a  new  model  to  meet  your  exact 
requirements,  or  by  the  adaptation  of  one  of 
our  over  400  basic  units  in  order  to  meet  your 
needs,  either  electrically  or  physically. 

ELECTRIC  INDICATOR  CO. 

PARKER  AVENUE.  STAMFORD,  CONN. 
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•  RAPID  INSTALLATION 

•  HIGH  EFFICIENCY 

•  UNIFORM  IMPEDANCE 

•  COMPLETE  LINE  OF 

FITTINGS 


•  Transmission  line  in  all  types 
Including  standard  RMA  sizes  for  FM  and  TV 

GENERAL  CERAMICS  Transmission  arcing.  Carefully  designed  end  seals 
Lines  are  available  in  sizes  (o  meet  assure  permanently  gas-tight  termina- 
any  installation  requirement.  All  lines  tions.  Pressurizing  equipment,  includ- 
are  of  the  bead  supported  type,  in  ing  gauges,  valves,  etc.,  impedance 
standard  lengths.  Fabrication  to  close  matching  units,  wave  guide  and  co¬ 
tolerance  assures  highest  efficiency,  axial  assemblies  for  antennae  and 
Special  "clover  leaf”  spacer  beads  R.F.  sections  are  supplied  to  exact 
effectively  reduce  capacity  effects  and  requirements. 

Our  engineers  are  always  pleased  to 
check  any  project  and  furnish  quotations. 


■each-Russ  Type  RP 
Single  Stage  Vocaoni 
Pump.  Capacity— 17 
>  to  84S  c.f.m 


For  vocuum  exhausting  ond  processing  at  lov 
pressures  in  electronic  or  electrical  operatioas, 
these  pumps  offer  the  advontoges  of  positiva 
rotary,  automatically  lubricated,  noiseless  op¬ 
eration.  They  ore  "tops"  for  producing  high 
vacuum  or  for  backing  diffusion  pumps.  Test 
i  to  absolute  preuures  os  low  os  4  microns. 


^K^W^ERJUMICSand  SHATITE  CORP 


GENERAL  OFFICES  and  PLANT:  77  CROW'S  MILL  ROAD,  KEASBEV,  N. 


makers  of  STEATITE.  FERRAMIC  ZIRCON  PORCELAIN. 
LIGHT  DUTY  refractories  AND  CHEMICAL  EQUIPMENT 


MEPCO  PRECISION  RESISTORS 


behch-russ 

vacuum 

PUMPS 


Writ* 

for 

Catalog 
No.  84 


Quality  wire  wound  resistors  ior 
government  and  commercial  eejuip- 
ment. 


JAN  R-93 


IAN  R-29 


•  Write  for  new  bulletin  giving  elec¬ 
trical  and  mechanical  specifications. 


MEPCO,  i:\c. 


:I7  Ablioll  Avenue 
-MorriNtown.  A.  *1. 


Telephone:  .Tforrinloirm  t—STTT 


SMALL  PARTS 

Filaments,  anodes,  supports,  springs,  otc. 
for  electronic  tubes.  Small  wire  and  Hat 
metal  formed  parts  to  your  prints  for  your 
assemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to  Lh-iach. 
Any  length  up  to  12  ieet. 

LUXON  fishing  tackle  accessories. 

Inquiries  will  receive  prompt  attention. 

ART  WIRE  AND 


BEACH-RUSS  COMPANY 
52  Church  St.  New  York  7.  N.  Y. 


SPECIALTY 
DRY  BAHERIES 

Custom  Built  To 
Exacting  Industrial 
and  Eloctroi^ 


Newark  2,  N.  I. 


1ftaf< 
vni^Uat  copq- 
powor?'  Specialty 
BatNfY$!4>F(>pa*^  makes  speciot 
batteries  for  every  conceivable 
purpose.  Send  us  your  specifico- 
tions.  We  con  fill  your  needs 
from  our  stock  or  manufacture  o 
battery  to  your  specifications. 

Write  For  Catalog 

Giv*»  compl*l«  dtscripfions  of  K<ird> 
to>get  indiiLtrial,  loberotery,  rodio  ond 
ignition  botteries. 


SPECIAITY  BATTERY  COMPANY 

A  Ray-O-Voc  Subtidiory 
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N(W  PtODUCn  (cMtiimwl) 

p«ak-to-peak  is  available  to  a  high 
impedance  load  such  as  crt  deflec¬ 
tion  plates.  A  1-kc  square-wave  cal¬ 
ibrating  voltage  from  0  to  60  volts 
is  available  by  a  O-position  range 
switch  in  conjunction  with  a  cali¬ 
brated  potentiometer  providing  an 
accuracy  of  zt  5  percent. 

Insulating  Varnish 

Irvington  Varnish  &  Insulator 
Co.,  Irvington  11,  N.  J.  Harvel 
1012C  is  an  internal-curing  insu¬ 
lating  varnish  developed  particu¬ 
larly  for  the  impregnation  of  wound 
structures  requiring  the  maximum 
of  mechanical  bonding  strength. 
The  varnish  cures  rapidly  and  the 
cured  film  is  oil-proof.  At  its  ship¬ 
ping  consistency  the  varnish  will 
produce  a  film  thickness  of  approxi-  i 
mately  0.0025  inch. 

Four-Way  Switch 

Guardian  Electric  Mpg.  Co.,  1621 
W.  Walnut  St.,  Chicago  21,  Ill.  De¬ 
signed  primarily  to  control  trim 
tabs  on  jet  airplanes,  this  compact 
four- way  switch  is  applicable  ! 
wherever  control  of  four  separate 
circuits  at  one  compact  central 
switch  is  required.  Changes  are 


1  •  J 

made  directly  from  one  “on”  posi¬ 
tion  to  another  90  degrees  apart, 
with  center  position  “off.”  The  unit 
is  designed  to  control  3  amperes,  28 
volts,  d-c. 

Matching  Transformers 

Polytechnic  Research  and  De¬ 
velopment  Co.,  Inc.,  202  Tillary 
St.,  Brooklyn  1,  N.  Y.,  has  devel¬ 
oped  a  series  of  E  H  tuners  of  the 
type  illustrated  providing  coverage 
of  the  12.4  to  40  kmc  band.  These 
matching  transformers  consist  of 
hybrid  tee  junctions  in  which  mova- 


wm  CHOOSE  fAlWHILO 
¥OH  TOP  PERFOPMAMCe 


Each  month  you  read  equipment  spec¬ 
ifications  in  the  advertising  pages  of 
your  favorite  magazines.  Specifications 
are  fine  things,  but  often  difficult  to  in¬ 
terpret  in  terms  of  what  the  equipment 
will  do  for  you.  For  example,  suppose 
we  say  that  FoIrchlM  Disk  Raeordart 
and  Tronicrlptlan  Tumtoblat  have  a 
time  accuracy  of  I  part  in  4.6  x  10*’ 
at  HYi  rpm;  an  instantaneous  speed 
deviation  of  .075%  ;  a  noise  level  of  such 
and  such  decibels  below  some  stylus 
velocity  at  so  many  cps.  Impressive.’ 
Sure.  And  factual,  too.  But  what  you 
want  to  know  is  .  .  .  what  effect  do 
these  specs  have  on  your  operations. 
What  is  the  performance,  after  the 
specifications  are  paid  for?  Here  are  the 
data  on  Fairchild  Recording  and  Play¬ 
back  equipment,  in  facts  and  effects. 


TwrnfokU  Drive, 
in  oil  FeitclitM  Dish 


Type  of  Drive 
and 

Reaulcanc  $pc«d 
Refulaiion 

Direct  to  center — gear. 

Absolute  synchronism  for 
use  With  sound-on-hlffl  and 
on  the  nose  programming. 
Accurate  within  .00026  sec¬ 
onds  in  20  minute  play 
period  at  rpm. 

Rim  drive — puck  or  pulley. 

Usual  accuracy^-6  seconds 
in  20  iqinute  play  period 
(.)%  speed  regulation). 

Does  not  permit  rigid  syn- 
chromaation  nor  on  the 
nose  programming. 

Possible  time 
error-  record 
and  playback 
<20  minute  disk) 

±  .000^2  seconds 

±  12  seconds  (based  on 
above) 

Inscanianeous 
speed  deviation 
and 

Effect  on  aud¬ 
ible  signal 

less  than  .075  % 

None 

approximately  .12)  % 

Vow  usually  evident  at 
this  figure 

Noise  and  Rumble 

Experienced  users  of  Fair- 
child  Equipment  claim  dy¬ 
namic  range  of  62  db. 

Dynamic  range  limited  by 
noise  and  rumble  when 
wide  tolerances  are  permit¬ 
ted  in  machining. 

Control  of  cutting 
pitch  <lines  per 
inch) 

Studio  model;  turn  knob 
for  (oHiiHMOMt  and  $nn*n' 
tdneoMi  pitch  change  from 

80  to  over  )oo  lines  per 
inch.  Can  be  varied  at  will 
during  the  recording. 
Portable  model;  insert 
small  gear — no  disassembly 
required — only  one  feed 
Krew  tor  ail  pitches. 

Portable  and  Studio  mod¬ 
els;  disassemble  lathe  mech¬ 
anism — change  feed  Krew 
— reassemble  lathe  mechan¬ 
ism.  Or.  change  pulley 
ratios. 

Overhead  cutter 
assembly 

Secured  as  integral  part  of 
turntable  deck.  Always  m 
positive  alignment. 

Lift  or  swing  into  position. 
Possibility  of  cutter  mis¬ 
alignment — causing  varying 
depth  of  cut  and  iiKorrect 
groove  shape. 

Portable  model 

Actually  a  console  model 
in  a  portable  case.  Same 
performance  on  location  as 
in  the  studio. 

Sacrifices  in  mechanical  de¬ 
sign  to  gain  portability 
further  exaggerate  inferior 
performance. 

Maintenance 

Periodic  lubrication  of 
drive  mechanism.  Almays 
at  peak  performance — rw 
headache  for  the  om  ner  and 
operator 

Lubrication,  and  frequent 
replacement  of  puck  and 
pulleys.  Continued  adiust- 
ment  necessary  to  keep 
speed  of  turntable  up  to 
specihcations. 

Fairchild  specializes  in  LIP  SYNCHRONOUS  recording  and  playback  equip¬ 
ment  for  SOUND-ON-FILM.  TV  PRODUCTIONS,  and  all  such  installations 
requiring  laboratory  standard  performance.  Write  for  full  details. 


1S4TN  ST.  AND  7TH  AVI.  WHITESTONI,  1. 1.,  N.  T. 
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An  Important  Statement 

by 

MYCALEX  CORP.  OF  AMERICA 

Issued  in  an  effort  to  rlear  iii»  and  to  avoid  continue*!  confusion 

It  has  come  to  our  attention  that  some  electronic  engineers  and  pur¬ 
chasing  executives  are  under  the  erroneous  impression  that  the  MYCALEX 
CORPORATION  OF  AMERICA  it  connected  or  affiliated  with  others 
manufacturing  gloss-bonded  mica  insulation  under  other  trade  names, 
and  that  genuine  "MYCALEX"  and  gloss-bonded  mica  insulation  made 
by  such  other  companies  are  "all  the  same  thing"  .  .  .  are  "put  out  by 
the  tame  people",  .  .  .  and  "come  from  the  tame  plant".  NONE  OF 
THIS  IS  TRUE. 

THE  FACTS  ARE: 

1.  The  MYCALEX  CORPORATION  OF  AMERICA  it  not  connected  or  affilioted 
with  ony  other  firm  or  corporation  monufocturing  gloss-bonded  mico  insulotion 
materials,  except  Mycolex  Products  Soles  Corporation  and  Mycolex  Tube 
Socket  Corporation,  which  ore  exclusively  licensed  by  the  Mycolex  Corporation 
of  America  to  distribute  and  tell  Mycolex  components.  These  "Mycolex" 
companies  are  100%  Americon  in  ownership. 

2.  The  word  "MYCALEX"  it  not  a  generic  term.  It  is  a  trade-mark  registered 
in  the  United  Stotes  Patent  Office,  end  owned  by  the  MYCALEX  CORPORA¬ 
TION  OF  AMERICA,  and  identifies  the  glass-bonded  mica  insulotion  products 
of  formulae  and  design  developed  and  manufactured  in  the  plant  of  the 
MYCALEX  CORPORATION  OF  AMERICA. 

3.  The  General  Electric  Company,  by  virtue  of  o  non-exclusive  license  it  hod 
under  a  MYCALEX  patent  through  the  MYCALEX  COMPANY,  LTL.,  of  Great 
Britain,  has  been  permitted  to  identify  its  gloss-bonded  mica  insulating  ma¬ 
terials  mode  under  such  license  os  "G-E  Mycolex". 

4  The  MYCALEX  CORPORATION  OF  AMERICA  has  behind  it  over  30  years  of 
research  leadership  ond  owns  U.  S.  patents  and  patent  applications  on  improved 
glass-bonded  mico  insulation  marketed  under  the  trademarks  "MYCALEX", 
"MYCALEX  410",  "MYCALEX  4I0X",  "MYCALEX  400",  and  "MYCALEX  K". 

5.  All  products  of  the  MYCALEX  CORPORATION  OF  AMERICA  ore  given  dis¬ 
tinctive  identifications  incorporating  the  trade-marked  nome  "Mycolex";  all 
such  identificotions  ore  registered  and  moy  be  legally  used  only  by  the 
MYCALEX  CORPORATION  OF  AMERICA  and  those  authorized  by  it 

MYCALEX  410  is  the  most  versotile  and  nearly  perfect  insulation  material  yet 
developed  for  the  electronics  industry.  Widely  specified  becouse  of  its  low 
dielectric  loss,  high  dielectric  strength,  high  arc  resistance,  dimensional 
stability  over  wide  humidity  and  temperature  chonges,  resistonce  to  high 
temperatures,  mechanical  precision,  mechonicol  strength,  and  ability  to  be 
molded,  with  or  without  metal  inserts,  to  extremely  close  tolerances  and  in 
irregular  shapes.  Priced  to  compete  with  less  effective  electrical  insulation 
moteriols  such  os  mica-filled  phenolics,  steotite,  etc. 

MYCALEX  410X  (leadless  formulation),  con  be  injection  molded,  with  or  without 
metol  inserts,  to  extremely  close  tolerances.  Equol  in  versatility  to  MYCALEX 
410,  and  used  where  somewhat  lesser  dielectric  quolities  ore  acceptable. 
Priced  to  compete  with  general  purpose  phenolics. 

MYCALEX  400,  fully  approved  by  the  Army  and  Navy  os  Grade  L-4  insulation, 
is  a  low-loss  Mycolex  insulation — available  in  sheets  and  rods,  and  con  be 
machined  to  size,  shape  and  specifications 

MYCALEX  K  is  0  series  of  capacitor  dielectrics  that  con  be  supplied  in  sheets, 
rods  ond  molded  ports,  to  special  order. 

6.  "MYCALEX"  in  oil  the  forms  described  above,  is  mode  by  exclusive  formulae 
ond  exclusive  patented  processes.  It  is  impossible  for  anyone  other  thon  the 
MYCALEX  CORPORATION  OF  AMERICA  to  supply  any  product,  similar  in 
appearance,  os  the  very  same  thing. 

MYCALEX  STANDS  ON  ITS  OWN  REPUTATION 

MYCALEX  CORP.  OF  AMERICA 

"Ownori  of  ‘MYCALEX'  Potonti" 
PM«UI«inloniMt:CMt«.I.J.EiM«)n«inMi  »  ■■ilillilll  Hm,  Iw  twt  It.  ■■  y. 


1  ble  choke-type  shorts  are  placed  in 
I  the  shunt  and  series  arms.  By 
proper  adjustment  it  is  possible  to 
'  reduce  to  a  value  less  than  1.02  a 
vswr  as  hijrh  as  20  to  1  and  of  ar¬ 
bitrary  phase. 

I'HF  Cryttlulti 

'  Clark  Crystal  Co.,  .Marlboro, 
i  Mass.,  announces  two  new  crystal 
I  units  in  the  90-kc  to  100-mc  range. 
:  The  HSM-2  is  designed  to  operate 
into  a  load  capacitance  of  .‘32  aaf  on 
the  fundamental  frequency.  Type 


HSM-2H  is  designed  to  operate  at 
series  resonance  on  odd  harmonics 
I  of  the  fundamental.  The  two  are 
part  of  a  complete  line  de.scribed  in 
bulletin  4AC. 

Radiation  Counter  Tiihes 

Amperex  Electronic  Corp.,  25 
Washington  St.,  Brooklyn  1,  N.  Y., 
announce  that  their  end  mica- 
window  radiation  counter  tube 
types  lOOC,  lOON,  200C  and  200N’ 
are  now  available  in  standard  me¬ 
dium  4-pin  bases  for  socket  mount- 
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ing.  They  can  be  had  in  either  the 
regular  construction  or  the  new 
4-pin  base. 


test  equipment 
with  matched  units 


R«*vert«il>l«*-I*«»larily 
Power  Supply 

Bkta  Ei-Kitric  Corp.,  1762  Third 
Ave.,  New  York  29,  X.  Y.,  an¬ 
nounces  the  Model  203  portable  d-c 
reversible-polarity  power  supply. 
By  changing  two  leads,  high  voltage 
can  be  made  either  positive  or  neg¬ 
ative  with  respect  to  ground.  The 


for  every  servicing  need 


FOR  TV 
SUVICING 
WR-39A 

TcUvitien  Cplibroler 
WR-S9A 

TV  SwMp  G*n»rcrter 

WO-S5A 

Otcilloscep* 


FOR  AM-FM 
SIRVICINO 
WR-S3A 

FM  SwMp  C«n*rafer 

WR-67A 

Tctt  Otcillotor 

WO-SSA 

Otcillotcep* 


FOR  SOUND 
(RuMIc  Addrptt) 
WA-54A 
Audio  Otcillotor 
WV-73A 
Audio  VoHfnttor 
WO-SSA 
Otcillotcopo 


power  supply  operates  on  an  input 
of  117  volts,  .50  or  60  cycles,  225 
volt-amiieres  maximum.  Output 
voltage  is  continuously  variable 
from  0  to  30  kv  d-c;  output  current, 
2  ma  maximum,  approximately  300 
.«a  at  30  kv. 


FOR  INDUSTRIAL 
WORK 

WV-9SA 

Mostur  VoHOhmyst* 
WO-55A 

WP-23A 

Rngwlottd  Pewur  Supply 


M#*rlianical-(’,yrle  ('.oiitrol 

Cyclotro.n  Spkcialties  Co.,  Mo- 
raga,  Calif.  By  means  of  two  cali¬ 
brated  dials  the  Cyclo-Trol  register 
can  be  instantly  set  to  any  number 
from  0  to  10,000.  W’hen  a  cycle  is 
completed  the  unit  can  be  returned 
to  the  original  setting  by  pressing  a 
button,  so  that  specified  cycles  may 
be  repeated  any  number  of  times 


vision  and  electronics.  Best  for  the  job 
—  they  are  the  best  that  money  can 
buy. 


•  Mere’s  convenience,  utility  and  ap¬ 
pearance  never  before  achieved  in  the 
test  and  measuring  equipment  field 
...  a  single,  compact,  all-steel  rack 
that  will  accommodate  any  three  of 
the  nine  KC.A  matched  instruments. 

The  R<'..\  \VS-I7.\  Test- Equipment 
Back  provides  test  and  measuring 
combinations  to  meet  virtually  every 
requirement  in  the  service  shop,  lab¬ 
oratory  or  industrial  plant.  Individual 
instruments  can  he  quickly  removed 
for  use  in  locations  remote  from  the 
shop  or  laboratory. 

The  nine  matched  instruments  in¬ 
corporate  advanced  design  features  re¬ 
flecting  the  wide  experience  of  KC.A 
engineers  in  the  fields  of  radio,  tele- 


Where  mounting  of 
any  RC.A  matched 
lest  instrument  in 
a  standard  19-inch 
relavrackisdesired, 
the  WS-ldA  Rack 
.Adapter  Panel  is 
available  on  separate  order. 


For  full  details  and  technical  specifi¬ 
cations  on  the  rack  and  the  nine  in¬ 
struments,  ask  your  RCA  Test  and 
Measuring  Equipment  Distributor  for 
Bulletin  2F7I9— or  write  RO.A,  Com¬ 
mercial  Engineering,  Section  42KY, 
Harrison,  N.  J. 


Available  from  your  RCA  Test  and 

Measuring  Equipment  Distributor 
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CAMERA  AND  INSTRUMENT  CdRPORATION 


For  T^xcccdioH  Washers... For  T^xccUOxh  Stampings 


COILS 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 


DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 


D.  M.  STEWARD  MFC.  COMPANY 


M(3.n  0^^c«  i  WorAs;  Char»ono< 
Needhofn,  Moss.  •  Chicoqo  *  Li 
New  York  •  Pixiodelphc 


Modal  253  For  LARGE  FANELS 


FAIRCHILD 

PRECISION 

POTENTIOMETERS 


Typical  of  the  tolutions  to  speciol  precision  potentiometer  problems 
submitted  to  Fairchild  engineers  by  our  customers  is  this  custom-built 
combination  of  standard  ports.  It  combines  the  extremely  high  resolu¬ 
tion,  fine  linearity,  and  large  electrical  angle  of  the  4-gong  Type  748 
linear  windings  (left)  with  the  flexibility,  high  accuracy,  and  small  size 
of  the  3-gang  Type  736  non-lineor  potentiometer. 

Through  our  policy  of  custom-manufacturing  these  instruments  to 
your  order,  the  services  of  our  Potentiometer  Sompie  Laboratory  engi¬ 
neers  ore  availobie  for  the  analysis  of  all  special  precision  potenti¬ 
ometer  applications  submitted  to  us.  Sample  deliveries  are  currently  on 
a  3-week  basis.  Send  us  your  precision  potentiometer  problems.  For 
descriptive  litercture  oddress:  Dept.  M,  88-06  Van  Wyck  Soulevord, 
Jomaico  1,  New  York. 


A  further  odoptotiee  of  the  alreody  proven 
model  2S2  Mice  Engrovcr.  Permits  eccerate 
engroving  on  metol  or  plastic  panels  op  to 
19  Indies  wide  and  of  unlimited  length.  Moxl* 
mum  height  of  work  obove  toble,  19  inches. 
Micrometer  spindle  ond  four  reduction  ratios 
ore  stondord  equipment. 


76E  TROWBRIDGE  STREET  DEPT.  1 

CAMBRIDGE  38,  MASS. 


A  praforrod  tourca  of  pracbioii-mada  WASHERS  and  STAMPINGS.  46  yaort  of  ax. 
pa^nca  and  up-to-thaHninula  facilitiat,  atawra  highatt  quality  and  (arvka. 


1691  W.  Lafayette  Blvd. 


Detroit  16,  Michigan 


Its  DANO  for  Specially  Treated  Coils 


DANO  is  completely  set  up  to  produce 
specially  treated  coils.  If  your  require¬ 
ments  demand  coils  that  are  deeply  im¬ 
pregnated  with  wax  or  varnish  in  vacuum 
impregnation  tanks  and  cured  in  heat  con¬ 
trolled  ovens,  get  in  touch  with  DANO- 
makers  of  specially  treated  coils  to  A'Ol'R 
specifications. 

ALSO  TRANSFORMERS  MADE  TO  ORDER 


•  Form  Wound 

•  Popor  Suction 

•  Acofoto  Bobbin 

•  Bokclito  Bobbin 

•  Cotton  Interweave 

•  Coils  for  High  Torn- 
peroturo  Applicotions 


Design  Clio  Ids.  rs  And  manufaaurers  io  the 
radio,  electrical  and  elearonic  fields  are 
finding  in  LAVITE  the  precise  qualities 
called  for  so  their  sj>ecificattoas  .  .  .  high 
compressive  and  dielectric  strength,  low 
moisture  absorption  and  resistance  to  roc, 
fufOM,  acids,  and  high  heat.  The  exceed¬ 
ingly  low  loss*faccor  of  LAVITE  plus  ita 
excellent  workability  makes  it  ideal  for  all 
high  frequency  applications. 


C0mptete  dttsih  on  reqmfsl 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 
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without  resetting  the  dials.  Ideal 
for  coil  winding  machines,  the  in¬ 
strument  also  handles  counting 
problems  with  precise  control  over 
any  number  of  revolutions  or  cycles 
up  to  10,000,  with  a  counting  rate 
of  up  to  60  impulses  per  second. 

Literature - 

Rectangular  Coordinate  Recorder. 
Airborne  Instruments  Laboratory, 

Inc.,  160  Old  Country  Road,  Mine- 
ola,  N.  Y.  An  8-page  brochure 
covers  the  type  373  high-speed  rec¬ 
tangular  coordinate  recorder.  The 
system  described  plots  voltage,  or 
the  logarithm  of  voltage,  as  a  func¬ 
tion  of  time  or  of  the  displacement 
angle  of  a  measured  element. 

Tube  Information.  Radio  Corp.  of 
America,  Harrison,  N.  J.  Two  re-  , 
cent  bulletins  contain  technical  in¬ 
formation  on  the  type  5819  multi¬ 
plier  phototube  for  use  in  scintil¬ 
lation  counters,  and  the  5820  image 
orthicon  for  television  camera.s. 
Installation  and  application  data, 
circuit  diagrams,  characteristics 
and  socket  connections  are  in¬ 
cluded. 

Solderless  Wiring.  Aircraft- 
Marine  Products  Inc.,  1523  N. 
Fourth  St.,  Harrisburg,  Pa.,  has 
issued  a  well-illustrated  pocket 
catalog  on  solderless  wiring  to  | 
provide  a  quick  analysis  of  the 
various  types  of  solderless  term¬ 
inals  and  the  applications  for 
which  they  are  best  suited.  Also 
available  is  an  8-page  reprinted 
article  on  the  subject. 

Signal  Calibrator.  Industrial 
Electronics,  Inc.,  2457  Woodward 
Ave.,  Detroit  1,  Mich.,  has  issued 
a  leaflet  introducing  the  Electro- 
Cal,  a  signal  calibrator  for  precis¬ 
ion  laboratory  measurements, 
which  covers  0  to  1,000  mv  in  eight 
continuously  variable  ranges.  In¬ 
formation  concerning  the  com¬ 
pany’s  service  provided  to  manu¬ 
facturers  of  electronic  instru¬ 
ments  is  also  available  on  request. 

Beam  Antennas.  U.H.F.  Resonator 
Co.,  Guion  Road,  Rye,  N.  Y.,  has 
available  four  folders  describing  j 


LONG  WEAR 


PRESTO  IS  YOUR  DISC 


P.  O.  500,  H«ck«nMau  N.  J. 


When  you  hnd  your  records  sound¬ 
ing  fuzzy  and  worn  after  a  few 
playings,  in  spite  of  the  most  mod¬ 
ern  equipment . . . 

DON'T  LOSE  HOPE...  . 


Every  disc  bearing  the  Presto  label 
has  long-wearing  qualities  built 
into  It.  It  will  give  you  UX)  playings 
or  more  on  modern  equipment. 


RECORDING  CORPORATION 


Worlds  Lartrsi  Uanufarturer  of  Imlantanmui  Sound  Recording  EjuipmenI  and  Diics 
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and  illustrating  the  following  an¬ 
tenna  types  respectively:  (1) 
super-high  gain,  semi-professional, 
multielement  f-m  and  television 
beams;  (2)  the  8-element  10-meter 
beam;  (3)  improved  vertical  and 
horizontal  16  and  32-element  two- 
meter  beams;  and  (4)  high-for¬ 
ward-gain  beam  antennas  for  the 
amateur  bands. 


SUAST/C 
2S0 

FROM  +500*F. 
DOWN  to  -130*  F. 

TkiSTKOmST 
TOi/WiSr 
SfUCOf^E 
MBBER 
4^mABLB 


Power  Oscillator.  Airborne  Instru¬ 
ments  Laboratory,  Inc.,  160  Old 
Country  Road,  Mineola,  N.  Y.,  has 
available  a  4-page  folder  describ¬ 
ing  and  illustrating  the  type  124A 
power  oscillator.  The  instrument 
treated  consists  of  a  grid  separa¬ 
tion  coaxial  oscillator  employing  a 
2C38  disc  seal  triode,  an  audio 
oscillator  and  modulator  section 
and  a  self-contained  rectifier 
power  supply. 


EVERYTHING  YOU  WANT  IN 
"STABILIZED"  CRYSTALS 


High  quolity— quick  delivery — modest  cost!  All 
three  ore  yours  when  you  use  Jomes  Knights  Co. 
''Stabilized"  crystols. 

Whether  you  wish  stondord  crystals,  or  crystols 
built  to  your  eioct  ipecificotions.  The  Jomes 
Knights  Co.  is  equipped  to  supply  you  promptly. 

A  speciol  production  system  is  mointoined  to 
effect  greoter  sovings  for  you  on  short  run  jobs 

The  Jomes  Knights  Co.  fobricotes  o  complete 
line  of  "Stobilized"  crystols  to  meet  every  need-~ 
precision  mode  by  the  most  modem  methods  ond 
equipment. 

Whenever  you  think  of  crystols.  think  of  JK 
"Stobilized"  crystols.  They're  your  best  bet — your 
best  buy! 


386* 

E»h>ten« 

Glycol 

6o<i% 


212* 

Wot^f 

Boilt 


Regulated  Power  Supplies. 
Lambda  Electronics  Corp.,  103-02 
Northern  Blvd.,  Corona,  N.  Y.  A 
small  booklet  contains  a  descrip¬ 
tion  and  specifications  of  models 
25  and  28  regulated  power  supplies 
which  are  functionally  designed 
for  use  in  industry,  laboratory, 
radio  station  and  school  to  supply 
stable  power  to  electronic  and 
other  equipment. 


Over  Q  Temperature  Spon 

of  630  F..  Silastic  250  has 
greater  tensile  strength, 
elongation,  tear  and  abra¬ 
sion  resistance  plus  better 
dielectric  properties  than 
any  other  rubbery  material. 
Even  at  room  temperatures, 
abrasion  resistance  compares 
favorably  with  that  of  many 
organic  rubbers.  It  has  2  to 
6  times  the  mechanical 
strength  and  3  times  the  tear 
resistance  of  the  best  silicone 
rubbers  previously  available. 

Dielectric  Properties,  good 
at  room  temperatures,  re¬ 
main  relatively  constant  over 
a  wide  frequency  range  and 
a  wide  temperature  span. 

Silostic  250  opens  up  thou¬ 
sands  of  new  applications 
in  the  aircraft,  automotive, 
process,  electrical  and  elec¬ 
tromotive  industries. 


M8* 

M«tKvl 

AlcoKol 
Bo- It 


Wotef 


New  James  Knights  Co.  Catalog  On  Roquost 


Resistors.  Re.sistance  Product.s 
Co.,  714  Race  St.,  Harrisburg,  Pa., 
has  issued  a  booklet  on  wire- 
wound  precision,  high-voltage, 
high-frequency  and  high-resist¬ 
ance  units.  Engineering  data  and 
complete  technical  description  are 
given. 


A  tube  reseorch  labora¬ 
tory  needed  o  19  fcc  crystol 
to  use  os  0  stondord.  The 
Jomes  Knights  Compony  de¬ 
livered  one  In  o  hurry.  A 
portiolly  ossembled  HIST 
hermeticolly  stoled  unit  on 
19  kc  is  shown  ot  the  left 
The  Jomes  Knights  Compony 
does  mony  kinds  of  special 
work  for  exoctmg  customers 
every  doy. 


Shaded-Pole  Motors.  Russell  Elec¬ 
tric  Co.,  4501  South  Western  P>lvd., 
Chicago  9,  111.  Two  recent  4-page 
bulletins  give  a  complete  descrip¬ 
tion  of  two  types  of  two-pole,  skel¬ 
eton  frame,  shaded-pole  induction 
motors.  Bulletin  2000  covers  the 
type  3.50.  with  ratings  of  1  '10  and 
1,^15  hp;  bulletin  1000  describes 
the  type  230  with  ratings  from 
1  '50  to  1  200  hp.  Both  motors 
described  have  a  load  speed  of 
3,000  rpm. 


m  Phont  our  neartif 

V  branch  office  or  wrifo 

for  a  new  Silastic  250 

T  W  REG  ^ 

DOW  CORNING  CORPORATION 

MIDLAND,  MICHIGAN 

Atlonto  •  CHjco^  •  Clfvelond  •  DoHos 
Los  Angtfies  •  New  York 
In  Conodo  fibcrgiQS  Canodo  Ltd  ,  Toronto 
In  fngiond  Albf-ght  ond  Wilson,  Ltd.  London 


ANUWICH,  ILlttfdtS 


Vibration  Isolators.  Finn  &  Co., 
2850  Eighth  Ave.,  New  York  30, 
N.  Y.  A  new  24-page  catalog  gives 
latest  information  on  a  complete 
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STIRLING. 


SOUND  APPARATUS  COMPANY 


lustrumeuts  Engineered  for  Individual  Reifuirenient: 


NEW  PRODUCTS 


(continued) 


line  of  vibration  isolators.  This 
reference  book  contains  specifica¬ 
tion  charts  for  the  easy  selection 
of  the  right  isolators  for  various 
types  of  machinery.  Also  included 
is  a  comprehensive  treatment  of 
the  theory  of  isolation  and  shock. 


Mercury  Switches.  Minneapolis- 
Honeywell  Regulator  Co.,  Wayne 
&  Roberts  Aves.,  Philadelphia  44, 
Pa.  The  two  basic  types  of  a  line 
of  switches  described  in  catalog 
1343  are  mercury-to-electrode  and 
mercury-to-mercury.  Their  manu¬ 
facture  and  testing  are  shown  and 
typical  applications  outlined.  Sev¬ 
eral  pages  of  engineering  data  and 
selection  tables,  as  well  as  complete 
switch  specification  charts,  are  pre¬ 
sented. 


GRAPHIC 

RECORDING 

INSTRUMENT 


MODEL  PFR 

POLINEAR 

RECORDER 


General  Catalog.  Allied  Radio 
Corp.,  833  W.  Jackson  Blvd.,  Chi¬ 
cago  7,  111.,  announces  publication 
of  its  new  1950,  196-page  catalog 
covering  “Everything  in  Radio  and 
Electronics.”  Special  emphasis  has 
been  placed  on  equipment  for  indus¬ 
trial  maintenance,  re.search  and 
production  requirements.  The  new 
catalog  is  available  without  charge. 


Automatically 

Plotting 

ANGULAR  and  STRAIGHT-LINE  functions  on  either 
POLAR  or  RECTILINEAR  Coordinates  In  ANY 
COMBINATION 

•  RECORDS  BOTH  AC  and  DC  VOLTAGE  LEVELS 

•  DESIGNED  for  Standard  BVi  x  11  CHART  SHEET 

•  POLAR  and  LINEAR  Turntable  Movement 

•  TURNTABLE  Instantly  Set  to  Any  Chart  Position 

•  AUXILIARY  Electrical  Linkages  for  Synchronizing 

to  Turntable  Motion: 

OSCILLATORS  TEST  TURNTABLES 

ANALYZERS  ROTATIONAL  DEVICES 

•  INTERCHANGEABLE  RANGE  POTENTIOMETERS 

•  DEPENDABLE  and  SERVICE-FREE  OPERATION 

DESIGNED  to  Engineering  Specifications  for: 

BEAM  PATTERN  Plotting  of  AntennaS/  Microphones/ 
Loudspeakers,  Lighting  Fixtures,  Ultrasonic  Devices. 
FREQUENCY  RESPONSE  Records  of  Microphones,  Loud¬ 
speakers,  Amplifiers,  Filters,  Radio  and  Television 
Circuits. 

RECTILINEAR  CURVES  on  Vacuum  Tubes,  Potentiometers, 
Amplifiers,  Counting  and  Computing  Devices. 
TECHNICAL  Consulting  Service  is  Available  for  Adapting 
Our  Recorders  to  Your  Individual  Applications. 

liturotur*  on  this  Stondorc^  instrument  will  be  furnished  on  request 


Kecfiving  Tube  Data.  Sylvania 
Klec-tric  Product.s  Inc.,  Emporium, 
Pa.,  has  publi.shed  a  revised  edition 
of  a  comprehensive  technical  man¬ 
ual  containing  basic  application 
data  for  637  radio  receiving  tube 
types  and  c-r  tubes  used  by  circuit 
designers,  radio  and  television  set 
repairmen  and  industrial  electronic 
engineers.  The  418-page  manual  is 
priced  at  85  cents  per  copy. 


Preci.sion  Resistors.  Mepco,  Inc., 
37  Abbett  Ave.,  Morristown,  N.  J. 
A  new  catalog  describes  a  line  of 
precision  wire-wound  resistors. 
The  basic  feature  is  its  condensed 
form  thereby  affording  ready  ref¬ 
erence  to  all  type  resistors  either 
under  JAN  R-93  or  commercial 
specifications.  The  JAN  R-29  meter 
multiplier  is  also  covered. 


Bi-Metal  Thermostats.  Stevens 
Mfg.  Co.,  Inc.,  Mansfield.  Ohio. 
Bulletin  F-2002  describes  and 
illu.strates  the  type  C  standard  and 
hermetically  sealed  bi-metal  strip 
thermostats  which  give  the  tem¬ 
perature  stability  required  by  com- 


ELECTRONICS  — November.  1949 


NEW  PRODUCTS 


Uontiniitd) 


C  -  AC 


-&RH( 

»»TON. 


A  mo<M  for  mvory  oto. 

AC  Drive,  60  and  400  cyclas 
DC  Drhra,  6  and  26  volts 
^glo  polo  and  doubla  polo 
Maka«bofora*braak  contacts 
Contosts  in  or  In  llqwM 


Th«M  Ch»pp6ft  C6nv6rt  Ipw  Ipvpl 
DC  inip  ppltottng  DC  pr  AC  tp  tHpt 
•Prvp<mpcHoni»m  prtpr  vpltpgpt 
pfid  tfcp  pwfpvt  of  thprmpcpwpfpt 
end  ttroin  gowgpp,  mpy  bp  omplifipd 
by  mpont  pf  pn  AC  rothor  Hipn  o 
DC  ompliftor. 

Thpy  pro  hormolicplly  toolpd, 
procitipfi  vibrotprs  boving  tppciot 
footwroc  which  cootribotp  to  Iptig 
lifp  ond  Ipw  npiM  lovol. 


WRITE  fOR  THESE 
CATALOGS 
Cotoipo  246A 

60  cyclas,  AC 
Coiolog  232B 

400  cyclas,  AC 


22  ELKINS  STREET 
§0UTH  SOSTON  27,  MASS. 

.A* 


munications  equipment,  electronic 
devices  and  other  types  of  electri¬ 
cal  apparatus.  The  bulletin  con¬ 
tains  a  schematic  drawing  of  oper¬ 
ating  principle  and  a  typical  re¬ 
sponse  curve  of  these  units. 

Miniature  Cell.  Muirhead  &  Co. 
Ltd.,  Elmers  End,  Beckenham, 
Kent,  England.  Bulletin  B-638-A 
describes  and  illustrates  the  type 
D-550-A  miniature  standard  cell 
which  features  an  internal  resist¬ 
ance  of  approximately  750  ohms  at 
20  deg  C.  Technical  specifications, 
mechanical  construction  and  mount¬ 
ing  details  are  given. 

Photoelectric  Cells.  The  Inter¬ 
national  Rectifier  Corp.,  6809  So. 
Victoria  Ave.,  Los  Angeles  43, 
Calif.,  has  published  bulletin  PC- 
649  covering  its  new  line  of 
selenium  self-generating  photoelec¬ 
tric  cells.  It  contains  diagrams  and 
curves  describing  the  construction, 
performance  characteristics  and  ap¬ 
plications  of  the  cells.  A  price  list 
is  also  included. 

Research  Services.  Cook  Research 
Laboratories,  1457  Uiversey  Park¬ 
way,  Chicago  14,  Ill.  A  42-page 
brochure,  No.  B-2,  describes  the  re¬ 
search  .services,  personnel  and  fa¬ 
cilities  available  to  government 
agencies  and  private  industry  on  a 
contract  basis.  Photographic  views 
of  the  laboratory’s  physical  facili¬ 
ties  are  shown  along  with  illustra¬ 
tions  of  newly  developed  electronic 
instrumentation  equipment.  A  re¬ 
quest  on  business  letterhead  will 
obtain  a  copy  of  the  brochure. 

R-F  Power  Amplifier.  Tung-Sol 
Lamp  Works,  Inc.,  Newark  4,  N.  J. 
A  single-sheet  bulletin  covers  the 
type  5A6,  a  miniature  3-watt  fila¬ 
mentary-type  pentode  r-f  power 
amplifier.  The  tube  described  w'as 
designed  for  equipment  in  the  25- 
to-5()  and  72-to-76-mc  bands. 

Aircraft  Equipment.  Lear,  Inc., 
110  Ionia  Ave.  N.  W.,  Grand  Rap¬ 
ids  2,  Mich.  A  four-page  brochure 
describes  in  pictorial  detail  a  line 
of  vhf  navigating  and  communica¬ 
tion  equipment  w'ith  suggested 
.system  combinations  to  meet  the 
needs  and  increase  operational 
safety  of  individual  plane  owmers. 
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THE  NEW  Improved 

MODEL  3HW-A 

Workshop  Antenna 

will  .  .  . 

More  than  triple  the 
effective  power  of  the 
transmitter. 

Increase  the  effective 
power  of  the  mobile 
transmitter. 

Increase  the  operating 
area. 

Permit  the  use  of  low 
power,  low  cost  equip¬ 
ment. 

Woikshoj)  High-Gain 
Beacon  .Xiitcnnas  arc  dc- 
>igncd  s|H-cilically  for  the 
152-1(>2  iiiegacycic  band 
—  taxicab,  lire,  jxtlice, 
and  private  tleet  coin- 
inunications. 

Design  Features 

•  Low  ot  t aviation 

t  <m<  t  rill  atrs  riitT^v  on 
tiu*  lioii/oii. 

•  Syniinrtrii  al  drsiirn 
iiiakts  a/iiiiiith  pattern 
ciit  iilai . 

•  (^an  iN"  frtl  with  various 
ty)x's  ot  ti  ansiiiission 
lines.  Special  tittint;s 
are  available  for  special 
applications. 

•  Knc  losecl  in  non-inetallic 
housing  for  niaxitniitn 
weather  protc'ction. 

Avaitahle  for  immediate 
delivery  through  author- 
ized  distributors  or  your 
equipment  manufacturer. 

— THI - 

WORKSHOP 
ASSOCIATES 

INCORPORATED 

Specialists  in  liigh-l  rei/uency  Antennas 

64  NEEDHAM  STREET 
Newton  Highlands  61,  Moss. 
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E.  F.  JOHNSdN  CO. 

WASECA,  MINNESOTA 


BROWN  ELECTRO-MEASUREMENT  CORPORATION 


ARE  USED  IN  THIS 
ULTRA  SENSITIVE 
ELECTRONIC  PHOTOMETER 


In  thii  in«tniment — dMignwl  lor  mMunmnant  ol 
T.ry  low  Uqht  valuM — SJ.Whlto  RMlMon  mit* 
a.  th.  qrid  raiUtanc.  In  th.  all-lmportant  hiqb- 
qain  D.C.  ompliii.r  circuit.  Th.  monuiactuiw, 
PhotoTolt  Corp..  N.w  York.  N.  Y.  raporta  that  tha 
retiitori  "work  T.ry  tatiaiactorily" — which  chMks 
with  tha  axparianca  ol  tha  many  othar  aloctronle 
oquipmant  manuiacturara  who  uaa  S.S.Whlta  ra- 
aiatora. 


STURDY! 

JOHNSON  BANANA  SPRING 
PLUGS  AND  JACKS 

Studs  eitend  full  length  of  springs  for 
added  support.  High  grade  nickel  ploted 
brass  screw  machine  ports  with  accurate 
threads  and  milled  nuts. 

All  plugs  can  be  furnished  with  nickel, 
cadmium  or  silver  ploting  if  required. 

JOHNSON  also  monufoctures  spring 
sleeve  types,  removable  round  head  tip 
jacks,  molded  round  head  tip  jacks,  in¬ 
sulated  combination  jacks,  metal  head  tip 
locks,  twin  tip  jocks  ond  shorting  type 
twin  tip  jocks. 

See  them  at  your  JOHNSON  Dealer 
...  notice  their  high  quality  .  . 
excellent  design! 


WRITE  FOR  BULLETIN  4506 


S.S.  WHITE  RESISTORS 

are  of  particular  interest  to  all 
w1k>  ne^  resistors  with  inherent 
low  moist  letel  and  good  tlmbtlitf 
lo  all  climates. 

HIGH  VALUE  RANGE 
10  to  10,000y000  MEGOHMS 
STANDARD  RANGE 
1000  OHMS  to  9  MEGOHMS 


It  qieos  osoontial  doto  about 
S.S.Wbito  RooUtorte  includinq 
construction,  charactoristics.  di- 
monslons.  otc.  Copy  with  prico 
list  on  roquost. 

Photo  eoftrot  of 

PkototoU  Corp.,  Stw  York,  N.  T.  ( 


iFo.  CO.  f  fW  m  Divisiofi 

-DEFT  R.  10  EAST  40tli  ST..  NEW  YORK  1$.  N.  Y.«- 
FLEXIBVE  SHAFTS  AND  ACCESSORIES 
MOLDED  PLASTICS  PRODUCTS-MOIDED  RESISTORS 

Omto^  f^mvUoiu  AAAA  *l»tU»OUal 


Pioneer  in  Radio  Engineering  Inttruetion  Since  1927 


Send  For  This  Valuable 
Mailing  List  Dafa! 

To  aid  yoo  in  planning  your  direct 
mail,  check  any  of  these  mailing 
lials  you  may  be  interested  in  .  .  . 

□  Business  Executives 

□  Electrical  Appliance  Dealers 

□  Manufacturing  Industries 
Q  Metal-Working  industries 

□  Aviation  Industries 

□  Bus  Industry 

□  Chemical  Processing  Industries 

□  Civil  Engineering  and  Construe. 

tion  Industries 
n  Coal  Mining  Industries 

□  Electrical  Industries 
G  Electronic  Engineers 
G  Food  Industries 

G  Metal  Mining  Industries 
G  Power  Plant  Engineers 
G  Product  Design  Engineers 
G  Textile  Industries 
G  Welding  Indnstry 

,  .  .  attach  this  ‘ad'  to  your  busi. 
ness  letterhead  .  .  .  and  mail.  We'll 
send  you  complete  information, 
selections,  list  counts,  and  prices. 
No  obligation,  of  course. 

Direct  Mail  Dicuion 


An  Accredited  Technical  InstituU 


ADVANCED  HOME  STUDY  AND  RESIDENCE 
COURSES  IN  PRACTICAL  RADIO-aECTRONICS 
AND  TELEVISION  ENGINEERING 


IL«qu««t  TOOT  fTM  Doom  ftiuly  or  m 
■rbool  cAUlof  by  wrltlnc  to: 


The  new  BECO  250-A  Universal  Impedance 
Bridge  combines  careful  electrical  design  and 
precision  assembly  to  provide  a  rugged,  port¬ 
able  instrument  having  exceptional  accuracy. 

FEATURES 

1  milliohm  to  I  meghom 
•  Wide  Range  1  mmfd  to  100  mfd. 

1  microhenry  to  100  henrys 
Light  Weight,  20  lbs.  *  Compact,  9V4"xIOV4"xlOV4" 


McGRAW-HILL 
Publishing  Company 

330  W.  42nd  St.,  New  York  18 


S240  F  O  S  Porttond 
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IS  YOUR  PROBLEM 


ONE  OF  THESE? 


High-Speed  Predetermined 


For  appraisal  ot  your  cour^t- 
injj.  timing  or  control  proh* 
lem.  address  inquiries  to 
Dept.  6-J.  Potter  Instrument 
Company.  136-56  Ko<tseveh 
Ave.,  Flushing.  New  York. 


NEWS  OF  THE  INDUSTRY 
(continued  from  poQe  130) 


NOTHELFER 

Custom  Built 

TRi^NSFORMERS 

Proved  by 


mittee  includes  the  followinK:  J. 
Dorfman,  W.  C.  Hagey,  B.  Hecht, 
R.  M.  Krueger,  H.  E.  May,  R.  F. 
Rollman,  J.  R.  Steen,  H.  Walker  and 
V.  Wouk. 

The  newly  formed  committee 
shall  sponsor  a  full  session  at  the 
Radio  Fall  Meeting,  to  be  held  in 
Syracuse,  N.  Y.,  on  October  31,  No¬ 
vember  1,  and  2.  Three  papers  will 
be  presented  at  this  panel. 


Past 

Performance 


Antenna  Lecture  Series 

A  SERIES  of  lectures  on  contempo¬ 
rary  developments  in  antennas  and 
their  engineering  design  Is  now  be¬ 
ing  presented  jointly  by  the  New 
York  Section  of  the  IRE  and  AIEE 
on  Tuesday  evenings  at  7  o’clock  in 
the  Engineering  ScKieties  Building, 
3.3  West  39th  St.,  New  York  City. 
The  remaining  lectures  are  as  fol¬ 
lows  : 

Oct.  25 — Fundamental  Consider¬ 
ations  of  Transmitting  Antennas 
for  TV  and  F-M  Broadcasting,  by 
A.  G.  Kandoian  of  Federal  Telecom¬ 
munication  Laboratories. 

Nov.  1 — Special  Problems  in  TV 
Transmitting  and  Receiving  An¬ 
tennas  for  UHF  and  VHF,  by  A. 
•Alford  of  Andrew  Alford  Consult¬ 
ing  Engineers. 

Nov.  15 — Omnidirective  Anten¬ 
nas  for  Vertical  and  Horizontal 
Polarization,  by  H.  A.  Wheeler  of 
Wheeler  Laboratories. 

Nov.  22 — Antennas  for  High 
Speed  .Aircraft  by  .1.  F.  Byrne  of 
Airborne  Instrument  Laboratories. 

Nov.  29 — Lenses,  Reflectors  and 
Superdirectivity,  by  W.  1.  Kock  of 
Bell  Telephone  Laboratories. 

Tuition  fees  for  single  lectures 
are  $1  for  members  and  $2  for  non¬ 
members.  Single  session  registra¬ 
tion  is  accepted  at  the  door. 


Over  25  years'  experience  in  the 
manufacture  of  specials  at  cost  that 
compares  favorably  with  standard  types. 
Built  in  quality  proved  by  years  of 
actual  use. 

From  lOVA  to  300  KVA  Dry-Type 
only.  Both  Open  and  Encased.  1,  2, 
and  3  Phase.  15  to  400  Cycles. 


NOTHELFER 


WINDING  LABORATORIES 

9  ALBEMARLE  AVE.,  TRENTON  3,  nTI 


apt  bar 
o'chtd 
ip*«ds 


LENGTH- 


CAM  SEQUENCERS 


1  odvontogcox 


USAF  Inve>itigatP$i 
I'pper  .4lino8phere 

A  TWO-YEAR  research  program  in¬ 
vestigating  the  composition  of  the 
atmosphere  at  altitudes  up  to  75 
miles  above  the  earth  was  recently 
Inaugurated  by  the  U.  S.  Air  Force 
at  Holloman  Air  Force  Base,  Ala¬ 
mogordo,  New  Mexico.  Sixty  Navy- 
developed  Aerobee  rockets  are  be¬ 
ing  u.sed  in  the  investigation. 

Electronic  recording  instruments 


tg  sp*«dt. 


FREOUENCY^Po'ter  Eltctr 

prov>d*  Ofl  PiOCt  ratio  of  di 
momtairted  ovon  though  tho 
•  I  voncd  If  tho  input  fropui 
tho  output  oUo  stops.  Frogs 
mooiuiod  or  gonorotod  with 


Countors 
which  •• 
Iroquoncy 
stoppod 
con  bo 


REVOLUTION — Thr 

pholOOloctnc  pickup. 
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StcAed 

TUNGSTEN 

WIRE 


FROM  .0004"TO  .00015' 
DIAMETER  AND  EVEN  SMALLER 


ACCURATE 

UNIFORM 

SMOOTH 


f  also 
available 
in  Molybdenum 
and  other  metals 
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will  be  placed  in  special  compart¬ 
ments  of  the  20-ft-long  Aerobees  by 
30  different  U.  S.  colleges  or  re¬ 
search  institutions  during  the  pro¬ 
gram.  Instrumentation  of  the  rock¬ 
ets  and  evaluation  of  collected  data 
will  be  carried  out  by  each  individ¬ 
ual  organization  under  contractual 
agreements  with  the  Air  Force. 

When  all  data  from  the  research 
program  has  been  evaluated  it  will 
be  u.sed  by  the  Air  Force  in  evolv¬ 
ing  the  design  of  guided  missiles,  in 
determining  the  relation  between 
solar  activity  and  weather  changes, 
and  as  basic  atmospheric  informa¬ 
tion  to  be  used  in  the  guided  mis¬ 
siles  program. 


5-SECOND 

HEATING 


Aiiiiio  Engineers'  Full 
Leeliirt*  Series 

Thk  Ai’DIO  Engineering  Society  has 
scheduled  a  series  of  16  weekly 
lectures  from  Nov.  10,  1949  to  Feb. 
23,  1950,  on  the  elements  and  prac¬ 
tices  of  sound  recording.  Lectures 
will  be  given  at  Steinway  Hall,  113 
W.  57th  St.,  New  York,  N.  Y.,  at 
7:15  P.  M.  on  the  dates  assigned. 
The  program  is  as  follows: 

Nov.  10 — Psychoacoustical  Aspects  of 
the  Recording  Problem,  by  H.  F.  Olson  of 
RCA  Laboratories,  Inc.,  and  W.  B.  Snow 
of  the  Kellex  Corp. 

Nov.  17 — The  Recording  Process — A 
Survey,  by  C.  J.  LeBel  of  Audio  Instru¬ 
ment  Co.,  and  C.  R.  Sawyer  of  Western 
Electric  Co. 

Nov.  22 — Disc  Recording — Equipment, 
by  T.  Llndenberg  of  F'alrchlld  Recording 
E4|uipment  Corp.,  and  N.  C.  Pickering  of 
IMokerlng  &  Co.,  Inc. 

Dec.  1 — Disc  Recording — Theory,  by  B. 
Cook  of  Cook  Laboratories  and  H.  E.  Roys 
of  RCA  Victor. 

Dec.  8— Disc  Recording — Test  IToce- 
dures  &  Processing,  by  F.  W.  Roberts  of 
Dictaphone  Corp.,  and  K.  R.  Smith  of 
K.  R.  Smith  Co.,  Inc. 

Dec.  15 — Magnetic  Recording — Equip¬ 
ment  &  Circuits,  by  P.  M.  Brubaker  of 
llangertone,  Inc. 

Dec.  22 — Magnetic  Recording — Theory, 
by  L.  C.  Holmes  of  Stromberg-Carlson  Co., 
and  R.  E.  Zenner  of  Armour  Research 
Foundation. 

Dec.  29  — Magnetic  Recording  —  Test 
Procedures,  by  P.  Fish  of  Columbia  Broad¬ 
casting  System.  Inc. 

Jan.  5 — Film  Recording — Equipment,  by 
W.  J.  Albersheim  of  Bell  Telephone  I.«ab- 
oratorles,  Inc.,  and  W.  H.  Offenhauser  of 
Cornell  U.  Medical  College. 

Jan.  12  — Film  Recording  —  Optical 
Fundamentals,  by  J.  A.  Maurer  of  J.  A. 
Maurer.  Inc.,  and  L.  T.  Sachtleben  of  RCA 
Victor. 

Jan.  19 — Film  Recording — Light  Con¬ 
trols  A  Noise  Reduction  Systems,  by  C. 
Keith  of  Western  Electric  Co.,  and  B 
Miller  of  RCA  Victor. 

Jan.  26 — Film  Recording — Film  Char¬ 
acteristics,  Developing  &  Printing. 

Feb.  2 — Film  Recording — Test  Proce¬ 
dures.  by  G.  Lewin  of  Signal  Corps  Photo¬ 
graphic  Ontcr,  and  B  S.  Seeley  of  Altec 
Service  Cf)rp. 

Feb.  !* — Microphone  Placement  &  Studio 
Acoustical  Requirement.^. 

Fel).  16 — Speei-h  Input  Systems,  Moni¬ 
toring  IMiilosophies  &  Methods. 

Feb.  23 — The  Recording  System — Lay¬ 
out. 


LONGER  REACH 


lleavv  jobs  anil  lifilit  jobs — Ihe  nrw  250- 
wall  ^  ellvr  Sobb-rinK  (^un  KoeriU  them 
all.  ChiM'l-shapeil  ltlGII>-TII*  proviiies 
more  solilerinp  area  for  faster  heat  trans¬ 
fer.  Mew  “over-anil-uniler”  terminal  denign 
ftive,  hraring  artion  to  tip.  Your  Weller 
Gun  iloe.  ilelirate  or  hea\y  soldering 
with  ei|ual  effieienrv:  i-ompaet  and  light¬ 
weight,  it  gets  into  the  tightest  spots. 

Weller  Guns  actually  pay  for  them¬ 
selves  in  a  few  months.  Fast  3  second 
heating  means  no  time  lost.  Trigger- 
switch  control  means  no  current  wasted 
— no  need  to  unplug  gun  between  jobs. 
Preforused  spotlight  and  lunger  length 
let  you  see  the  job  and  reach  the  job 
with  ease.  No  other  soldering  tool  offers 
so  many  time-and- money  •  saving 
features.  Order  your  new  250-watt 
teller  Gun  from  your  distributor  to¬ 
day,  or  write  fur  bulletin  direct. 


C,l  your  copy  of  "SOLDER¬ 
ING  TIPS" — new  fully  illus- 
troted  20  page  bookUt  of  , 
procticol  soldering  sug-  A 
gaslions.  Price  10c  ot 
your  distributor's  or 
ord,r  direct.  ^ 


WW  MANUFACTURING  COMPANY 

806  Pocicr  Str— f,  Easton,  Po. 
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fc  Save  Space  J 

t  ^ 

F  and  Weight  4 
t  with  TRiAV  -X 
^HS"Transformers\ 


\  1939  Transformer 
r  Dims;3^x3-sx3-g 

t  Weight:^ "2 
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(conftntwd) 


Re-R«H:ording,  Maintenance,  by  R.  A- 
Schlcirel  of  WOR  Recording  Studios,  and 
t).  S.  Sorensen  of  Columbia  Records.  Inc. 

Subscription  for  the  course  is 
$16.00  to  members  and  applicants; 
for  single  lectures,  $2.00  each.  To 
non-members,  the  course  subscrip¬ 
tion  is  $24.00;  single  lectures,  $3.00. 
Tickets  are  available  from  F.  Sum¬ 
ner  Hall,  Course  Chairman,  153  W. 
33rd  St.,  New  York  1,  N.  Y. 


Model  MCM 
Moster  Midget  Lever 


BUSINESS  NEWS 

The  Helipot  Coup.,  potentiometer 
manufacturers,  recently  moved  into 
their  block-square  new  building  at 
916  Meridian  Ave.,  South  Pasadena, 
Calif. 


1  ^  It's  adaptable 

It  gangs  enough  contact  ar¬ 
rangements  to  handle  nearly 
every  circuit  change  you  can 
conceive. 

2  ^  It's  compact 

Small  enough  to  fit  in  the  tight¬ 
est  spots,  it  extends  only  2} 
inches  behind  the  panel  and 
weighs  but  3}  ounces  complete 
with  12  springs. 

3  ^  It's  positive 

Each  detent  action  is  fixed  by 
patented  stainless  steel  inserts; 
full  throw  in  non-lock  as  well 
as  in  locking  action. 

4  ^  It's  dependable 
Contacts  handle  5  to  10  am¬ 
peres  at  115  volts  a-c,  depend¬ 
ing  on  load  characteristics; 
tested  at  2500  volts  a-c  to 
ground. 

5  ^  It's  convenient 

Single-hole  mounting;  contact 
assemblies  are  detachable  for 
easy  wiring.  Alternate  actuating 
means  suit  varied  installation 


Allis  Chal.mers,  Milwaukee,  Wise., 
recently  completed  building  and  in¬ 
stallation  of  a  22-  million-  volt  push¬ 
button-  controlled  betatron  which  is 
now  treating  cancer  patients  at  the 
University  of  Illinois  College  of 
Medicine,  Chicago,  Ill. 


Voice  and  Vision,  Inc.,  designers 
and  installers  of  built-in  television 
and  radio  for  the  home,  have  moved 
into  their  new  quarters  at  314 
North  Michigan  .4ve.,  Chicago,  111. 


Planet  Mfg.  Corp.,  Bloomfield, 
N.  .1.,  is  a  new  company  organized 
for  the  manufacture  of  dry  elec¬ 
trolytic  capacitors. 


Universal  Moulded  Products 
Corp.,  Philadelphia,  Pa.,  will  ex¬ 
pand  its  activities  into  the  elec¬ 
tronic  field  through  the  media  of 
products  developed  by  International 
Electronics  Co.,  also  of  Philadel¬ 
phia. 


fidelity  input  tronsformeri.  frequency  response 
from  20  20  000  cycles  ond  95db  shielding 

Yet  the  Triod  transformer  is  only  one* 
seventh  as  large  by  volwme,  occupies  one* 
fourth  the  space  ond  is  one*fourth  os 
heavy.  In  the  production  of  todoy's  high 
fidelity  equipment,  where  spoce  is  at  o  premium, 
thot's  importont 

Triod  HS  >hermetically  seoledMronsformers, 
built  to  meet  JAN  specifications,  ore  providing 
new  stondords  of  performonce  for  quality  elec 
tronic  equipment  —  yet  they  cost  little  more  thon 
ordinory  cosed  types 

Tnod  builds  o  complete  line  of  tronsformers 
for  original  equipment,  repiocement,  geophysical 
and  omateur  opplicotions. 


requirements — waterproof  han¬ 
dle  (A)  for  marine  use,  rotary 
actuator  (B)  and  lever  arm  (C) 
permit  switch  mounting  paral¬ 
lel  to  panel. 

WRITE  TODAY  FOR  DETAILS 

of  this  and  other  General  Con¬ 
trol  apparatus  for  manual  and 
automatic  control  of  electronic 
and  electrical  apparatus. 

New  Sub-midget  Model  MCT 
Switch  provides  convenience, 
adaptability,  and  dependability  in 
minimum  space.  Ask  for  bulletin. 


JFD  Mfg.  Co.,  radio  equipment 
manufacturers,  have  moved  into  a 
new  and  enlarged  plant  at  6101  16th 
Ave.,  Brooklyn,  N.  Y. 


Mid-States  Welder  Mfg.  Co.,  Chi¬ 
cago,  Ill.,  was  recently  formed  to 
take  over  manufacture  of  the  lines 
of  welding  equipment  formerly  pro¬ 
duced  by  the  Mid-States  Equipment 
Corp.,  manufacturers  of  high- 
frequency  arc  stabilizers. 


Write  for 
Catalog  TR  49 


Te.xas  E]ngineering  &  Mfg.  Co., 
Inc.,  Dallas,  Texas,  recently  placed 
in  full-scale  operation  four  acces¬ 
sory  shops  within  its  plant.  One  of 
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IN  THE  PROFESSION,  AN  HONORED  NAME 


rpc 

-Vs/^  ■  >AAA/V“ 

HIGH  VOLTAGE 
MULTIPLIER  RESISTORS 
for 

VOLTMETERS 

Used  for  extending  range  of  V  T  volt¬ 
meters  for  television  and  other  high 
voltage  measurements 
Easily  mounted  or  built  into  probe  bundles 
Sizes  available  up  to  80  KV. 

Lengths  from  1  inch  to  13  inches 
Resistance  to  10,000  megohms. 

Tolerance  5%,  or  2%  in  assembled 
matched  pairs 
Low  voltage  coefficient 

Al$v  »uMmufarturtr$  »f  tttMmd  pr^citim.  hifk 

toiftye,  hiuh  wtryukm  and  ktyh  freqntncp  r«> 


RESISTANCE  PRODUCTS  CO. 

714  RACE  STREET 

HAiVISGURC  •  PENNSYLVANIA 


the 

Altec  Lansing 

A-256A 

amplifier 


WILL  MEET  YOUR  REQUIREMENTS 
FOR  AUDIO  POWER 


Your  need  for  high  quality  audio  frequency 
power  can  be  handled  better,  with  greater 
dependability  and  with  better  quality  by 
the  Altec  A-256A  Beam  Power  Amplifier. 
Rated  conservatively  at  65  watts, the 
A-256A  Amplifier  will  deliver  75  watts 
with  less  than  2’U  total  harmonic  distor¬ 
tion.  At  65  watts  the  intermodulation  is 
only  8%.  Never  l)efore  has  there  been  a 
high  quality  amplifier  which  will  deliver 
you  as  many  watts  per  dollar  as  you  re¬ 
ceive  from  the  A-256A  Amplifier.  Full 
power  available  within  1  db  at  40  cycles 
and  15,000  cycles. 

Th"  A-256A  Amplifier  is  assembled  on 
a  relay  rack  of  recess  pan  construction, 
making  it  adaptable  to  either  rack  or 
cabinet  mounting.  Sound  design  and  the 
use  of  oonservatively  rated  quality  com¬ 


ponents  insure  the  user  of  long  trouble- 
free  life  without  deterioration  in  per¬ 
formance  characteristics. 


CAIN:  SO  DB.  SOO  ohm  input. 
FRtQUENCV  RANGE:  20-20,000  cycits  within  VS  OB. 

NOISE  LEVEL:  -4S  Ohm  (.001  watt  refertnco). 
OUTPUT  IMPEDANCE:  Taps  tor  8  &  16  ohm  loads. 
INPUT  IMPEDANCE:  30.  2S0  8  SOO  ohms. 

S.OOO  ohm  tnidfint  input. 

F or  technical  biiltet^,  write 
ALTEC  LANSI.NG  CORPORATION 
1161  North  Vine  Street.  Hollywood  39.  CnlifornlA 
161  Sixth  Avenue.  New  York  13.  New  York 


SERIES  2400. 

PLUGS  &  SOCKHS 

•  Improved  Socket 
Contacts  —  4  Indivi¬ 
dual  Hexing  surfaces. 

Positive  contact  over 
practically  their  entire 
length. 

•  Cadmium  plated  Plug 

ond  Socket,  Contacts 
mounted  in  recessed  P-2406-CCT 

pockets,  greotty  in¬ 
creasing  leokoge  dis- 

tance,  INCREAS- 
ING  VOLTAGE 

e  Interchangeable 

with  400  Series.  S-2404-SS 

Send  for  complete  Catalog  No.  17  Plugs, 
Sockets,  Terminol  Strips. 


HOWARD  B.  JONES  DIVtSIONl 

Cinch  Mfg.  Cncg.  f 

1 1076  SOUTH  HOMAN  AVK.  CHKAOO  74,  ILL.J 


NEWf  LOWEST  COST  IMAGE  ORTHICON  CAMERA  CHAIN! 

•  Self-contained  Sync  Generator  for  closed-circuit  opplicotions 

•  Extreme  Sensitivity — High  Definition 

•  Uses  oil  types  of  Image  Orthicon  Tubes  1 

•  3  Lens  Turret 

•  For  Studio  or  Remote  Pickups 

•  Simple  Operation — Easily  Portable 

•  Conforms  to  FCC  Standards 


Write  TODAY  for  full  data  and  prices 

TELEVISION  EQUIPMENT  CORP. 

238  WILLIAM  ST.  •  NEW  YORK  7,  N.  T. 


Little  thought-of  facts  about  capacitors 

The  ehort  time  breakdown  voltoge  of  a  weU-mode  D.C. 
capacitor  is  not  less  thon  5  to  G  times  the  actuol  working  *£■  32 
voltago  at  20*^  *-3 

E  -  S  X  e  min 
E  =  Brookdown  voltage 
e  =  Rated  dx.  working  voltoge 

INDUSTRIAL  CAPACITOBS  or.  UDvarTiaglr  h.U  to  tUa  Wotck  tliis 

rpocs  for 

formula.  iTt  h  •  i 

Designed  for  maximum  safety  factor  and  the  smallest  focts^thlTt 
possible  volume,  INDUSTRIAL  CAPACITORS  ore  the  most  will  help 
widely  used  capacitor  in  Industrial  applications.  Y^m 


WRITE  TODAY  FOR  DETAILED  CATALOG 


INDUSTRIAL  CONDENSER 


Soles  Offices  m 
All  Principof  CItlet 
3743  N.  CoHfomlo  Ave. 
Chicoge  IS,  Illinois 
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the  specially  equipped  shops,  featur¬ 
ing  a  shielded  room,  is  given  over 
to  the  testing  and  overhaul  of  radio 
and  radar  equipment. 


He.ndlky  Blackmon,  managing  ed¬ 
itor  of  Electrical  World  since  11>47, 
was  recently  appointed  assistant 
manager  of  engineering  association 
activities  for  Westinghouse  Elec¬ 
tric  Corp.,  East  Pittsburgh,  Pa. 


H.  Blackmon  M.  G.  Staton 


Mairice  G.  Staton,  formerly  a 
communications  systems  engineer 
in  the  RCA  Engineering  Products 
Department,  was  recently  appointed 
sales  manager  of  microwave  relay 
and  channeling  equipment  in  the 
same  department. 


William  W.  Follin,  formerly  elec¬ 
tronic  engineer  in  the  Design 
Branch,  Test  Equipment  Section  of 
the  Bureau  of  Ships,  Navy  Depart¬ 
ment,  has  joined  Radio  Frequency 
Laboratories,  Inc.,  as  field  engineer 
for  the  Washington,  D.  C.,  area. 


Allen  S.  Dvnbar,  recently  an  elec¬ 
tronic  scientist  with  the  Naval  Re¬ 
search  Laboratory,  Washington, 
D.  C.,  has  been  named  research  en¬ 
gineer  at  the  new  Aircraft  Radio 
Systems  Laboratory  at  Stanford 
Research  Institute.  He  will  have 
charge  of  the  microwave  antennas 
division. 


J.  Presper  Eckert,  Jr.,  chief  en¬ 
gineer  of  the  ENIAC  digital  elec¬ 
tronic  computing  machine  project, 
was  recently  awarded  a  Howard  N. 
Potts  Medal  by  the  Franklin  Insti¬ 
tute,  Philadelphia,  Pa. 


Edward  Daskam,  Jr.,  assistant 
‘  radio  engineer  of  General  Tele- 
i  phone  System,  New  York,  N.  Y., 
j  since  1946,  has  been  appointed  radio 
I  engineer  of  the  System. 
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The  TYPE  MRC02  6-ELEMeNT  SELF-POWERED  STRAIN  GAGE  CONTROL 
UNIT,  and  the  TYPE  S15-A  6  ELEMENT  SELF-POWERED  RECORDING 
OSCILLOGRAPH  together  make  up  a  complete  dynarr  ic  strain  measuring 
laboratory  which  you  can  carry  with  you  for  field  use  ANYWHERE  where 
electricol  power  is  not  ovailable. 

With  stondord  SR-4  resistonce  strain  gages,  a  frequency  response 
from  static  to  500  cycles  per  second  can  be  obtained.  Magnifications  ore 
adequate  for  all  practical  needs  for  static-dynamic  strain  recording  on 
structural  members  and  machine  parts. 

Small  in  Siie  *  Light  In  Weight  •  Simple  to  Use 
•  Insensitive  to  Vibrotion  •  Finest  Instrument  Craftsmanship 
•  Unconditienolly  Guoronteed 

Write  for  Technicol  Bulletin  SP-177Gand  SP-193G 


INSTRUMENT  COMPANY  ^ 

U15  SO  CIAIKSON  ST*E(T  •  DENVER  10.  COIORADO^^^I 


A 


TO 


Continuously  Variable,  z5  CrS-l  MC 
Rite  Time,  .02  AlicroMcondt 

Direct  Reading  Frequency  Meter 
Versatile  Output  Circuit 

Square  wave  testing  techniques  come  info  wider  use 
as  the  need  for  good  transient  response  in  wide  band 
amplifiers  becomes  increasingly  important.  In  order 
to  test  the  high  frequency  response  if  is  necessary  to 
have  a  signal  which  has  o  rise  and  fall  at  least  equal 
to  and  preferably  faster  than  the  risetime  of  fhe 
amplifier  being  tested.  In  addition  to  a  sharp  rise  and 
fall,  the  test  signal  should  be  free  of  over-shoot  and 
other  spurious  responses.  For  examination  of  the  low 
frequency  response  a  square  wove  signal  having  flat 
horizontal  portions  is  needed. 


UKteONtX  Type  105 
Square  Wove  Oemrotor 
Price  S395.00  f.eM. 
Portland,  Ormqen 


The  TEKTRONIX  Typo  105  Square  Wave  Generator  provides  a  suitable  signal 
for  both  of  the  above  tests.  Its  frequency  range,  extending  continuously  from 
25  cycles  to  I  me.,  combined  with  its  risetime  of  .02  microseconds,  makes  it  pos¬ 
sible  to  quickly  and  accurately  test  amplifiers,  filters,  etc.,  having  pass  bands 
from  a  few  cycles  to  20  me. 


Write  Today  tor  Dotailod  SportfteoHoms  of 
Type  105  and  Other  Tektronix  instruments 


NEW  BOOKS 


Klemenls  of  Sound 
R«‘^or<lin^ 

By  John  G.  Frayne  and  Hau.ey 
Wolfe.  John  Wiley  and  Son»,  Inc., 
Sew  York,  S.  Y.,  194S>,  686  payee, 
$8.50. 

This  is  a  book  dealing  with  a  spe¬ 
cialized  field  which  is  of  interest  to 
many  persons.  It  incorporates  much 
information  which  previously  has 
been  available  only  in  the  files  of 
various  professional  maftazines. 
The  material  is  presented  in  well 
organized  form,  with  the  gaps  that 
normally  would  exist  between  vari¬ 
ous  source  papers  well  filled  in.  The 
style  of  presentation  is  clear  and 
very  readable  throughout  the  book. 

The  first  twelve  chapters,  some¬ 
what  over  two  hundred  pages,  are 
devoted  to  a  review  of  fundamental 
material  on  microphones,  amplifiers, 
attenuators,  equalizers  and  other 
subjects  which  are  prerequisites  to 
an  understanding  of  the  electrical 
and  mechanical  aspects  of  recording 
.systems.  While  perhaps  not  essen¬ 
tial  to  professional  workers  experi¬ 
enced  in  this  field,  it  is  a  conveni¬ 
ence  to  have  this  material  available 
in  one  set  of  covers  for  reference, 
and  it  certainly  is  of  considerable 
value  to  the  student. 

The  main  interest  of  the  authors 
is  indicated  by  the  preponderance  of 
information  on  .sound-film  record¬ 
ing,  concerning  which  there  are 
some  twelve  chapters.  There  are 
also  two  chapters  on  disk  recording 
and  one  on  magnetic  recording. 
Fiven  with  such  a  disparity  in  the 
space  devoted  to  the  three  main 
types  of  recording  media,  there  is 
still  a  good  deal  of  assembled  funda¬ 
mental  information  on  disk  and 
magnetic  recording  which  it  would 
be  possible  to  locate  alternatively 
only  in  a  well-stocked  technical 
library. 

There  are  other  chapters  gen¬ 
erally  applicable  to  all  recording 
.systems,  such  as  those  dealing  with 
mechanical  drives  and  flutter.  Vari¬ 
ous  important  aspects  of  playback 
and  reproduction  are  treated  to  a 
considerable  extent,  although  the 
book  is  primarily  concerned  with 
recording.  The  mathematical  ma- 
;  terial  throughout  is  brief  and  to  the 
,  point,  being  included  mainly  to  sup- 
'  plement  the  generally  very  capable 
I  physical  treatments. 

I  The  undersigned  reviewer  recom- 


Down-to-earth  course 
trains  your  personnel 
to  apply  them  in 
your  plant 


FOR  THE  ELECTRONICS  & 
ELECTRICAL  INDUSTRIES 


TUNGSTEN 

Wire  •  Rod  for  Contacts 
Rod  for  Valve  Seals  and  Supports 
Electrodes  for  Therapeutic  Apparatus 
Atomic  Hydrogen  Arc  Welding  Rods 
Rod  and  Wire  for  Metal  Volatilization 
processes  ^  Hammered  Slabs 
Sheet,  Strip  and  Foil 
MOLYBDENUM 
Rod  for  Contacts  O  Valve  Stems 
Grid  and  Mandrel  Wire  j 

Support  Wires  and  Rods 
Wire  for  Furnace  Windings 
Hammered  Slabs 

Sheet.  Strip  and  Foil  for  all  Purposes 
Sheet  for  Furnace  Boats 
We  also  supply  Tungsten.  Molybdenum 
and  Tantalum  Metal  Powders.  Titanium 
Hydride,  Zirconium  Hydride  and  many 
other  metallurgical  products. 


To  get  the  most  out  of  electronic 
etjuipment,  your  personnel  must 
thoroughly  understand  its  funda¬ 
mentals,  advantages,  and  limita¬ 
tions.  To  help  you  with  this  train¬ 
ing  problem.  General  Electric 
has  prepared  a  complete,  easy- 
to-take  visual  course  in  indus¬ 
trial  electronics. 

Here's  what  the  G-t  electronics 
training  course  offers— 

1.  A  146-page  instructor's  manual, 

designed  to  give  your  employees  u 
linirlirnl  understanding  of  the  fun- 
duinentuls  of  electronics. ..tell  them 
how  they're  applied  in  modern  in¬ 
dustry.  It  enables  a  member  of  your 
organization  to  conduct  the  12-les¬ 
son  course. 

2.  Twelve  Slidefilm  Lessons  each  with 
its  own  record.  The  lessons  are 
phrased  in  non  technical  language 
...devoted  to  s/o’n»  npplicatiorrs. 

3.  Twelve  Review  Boeklets,  illustrated, 
for  reference  and  home  study. 

Free  inspection  offer  — 

Once  you've  seen  the  scope  of  this 
fact-packed  course,  we  know  you'll 
be  convinced  it  will  pay  off  for  you. 
So.  examine  the  instructor’s  manual 
without  obligation.  .After  you’ve  seem 
it,  you  will  want  to  order  the  complete 
course  which  is  offereil  at  cost . .  . 
only  $120.00. 


Small  physical  size  and  high  ef6ciency. 
Available  in  a  wide  range  of  sizes  and 
shapes  for  the  Electronics  Industry. 
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socialists  in  cusfom-boil 


EIECTRON  tube  MACrilW 


A 


KAHLE  CUSTOM-BUIUOS  ma¬ 
chines  to  moke  the  exact  tubes 
you  require— *rom  big  20  inch 
ers  to  tiny  sub-minioture— tr^ 
laboratory  types  to  those  hr 
high  speed  production.  Kahle 
puts  each  unit  through  exhous 
ti,e  triol  runs  in  our  plont  to 
assure  trouble-tree  operation  m 
yours. 

*140!  Cofhod.  Bay  Tuf  _ 
*  Sealing  Machine 

,6  heods  tor  sealing  up  to  12% 
inch  tubes;  12 

up  to  16  inch  tubes 
AJoptors  tor  these  sues  «- 
stontly  interchongeoble 


We  specioliie  in  cost-cutt^.  proa^tion- 
boosting,  mbor-saeiiM  equi^nt  tor  ^ 

plete  manutocture  ot  cotho^  r^ 
standard,  miniature  and  subrminigtwe 
radio  tubes,  suh-imnmturo J^dm^ttuores^ 
cent  tamps,  photocells,  »-ray  tabes,  g 
products. 


for  our  now  catalog 


1309  Savaarti  Stroat.  Nortli  Banan,  Naw  Jareay 


7  ^ 

t  • 

fV/y  low  frequencies  eouereti  by  the ... 


STODDART  NM-10A 
RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


MEASURES  rodioted  and  conducted 
signolt,  including  pulse  or  random 
interference. 

RANGE — 14  kc  to  250  kc. 

SENSITIVITY  —  Field  strength  using 
rod  ontennos  one  microvolt-per-meter 
to  2  volts*per-meter.  Field  strength 
using  shielded  loop  ontennas  10 
microvolts-per-meter  to  100  volts-per> 
meter.  As  a  two-terminol  voltmeter, 


either  balanced  or  unbalanced,  one 
microvolt  to  one  volt. 

READS  directly  in  microvolts  and  db. 

A.C.  POWER  SUPPLY  REQUIREMENTS 
105  to  125  volts  or  210  to  250 
volts  A.C.  Single  phase  source  may 
be  ANY  FREQUENCY  BETWEEN  50 
CPS  AND  1600  CPS.  No  shock  hazard. 

GRAPHIC  RECORDER  included  with 
versotile  complement  of  accessories. 


Write  for  complete  technicol  dota 

STODDART  AIRCRAFT  RADIO  CO. 


and  plant: 
6644  Santo  Monico  Btvd. 
Hollywood  38,  Calif. 
Phone  Hillside  9294 


8*247  Generol  Motors  Bldg. 
Detroit  2,  Michigan 
Phone  Tnnity  1-9260 


1346  Connecticut  Av 
duPont  Circle  Bldg. 
Woshington  6.  D  C. 
Phone  Hudson  7313 


mends  this  book  as  a  very  welcome 
addition  to  the  literature  of  sound 
recording,  with  but  one  reservation. 
It  is  heavy,  almost  three  pounds, 
and  he  respectfully  directs  the  at¬ 
tention  of  all  technical-book  design¬ 
ers  to  the  acceleration  of  gravity, 
which  makes  it  a  form  of  manual 
labor  to  read  such  a  book  anywhere 
except  at  a  desk  or  table. 

The  opinions  or  assertions  con¬ 
tained  in  this  review  are  those  of 
the  reviewer,  and  are  not  to  be 
construed  as  official  or  reflecting  the 
views  of  the  Department  of  the 
Navy. — Emerick  Toth,  Naval  Re¬ 
search  Laboratory,  Washington, 
D.  C. 


Pulses  and  Transients  in 
Communication  Circuits 

By  Coun  Cherry.  Chapman  di  Hall, 
Ltd.,  37  Essex  St.,  London,  WC  2, 
1949,  317  pages,  32/S. 

This  volume  presents  an  essen¬ 
tially  mathematical  subject  in  as 
nonmatheiratical  terms  as  would 
appear  possible.  By  holding  to  fun¬ 
damental  physical  concepts  and  an 
engineering  rather  than  a  math¬ 
ematical  approach,  a  basis  for  solv¬ 
ing  fundamental  transient  problems 
of  communication  engineers  is  pre¬ 
sented  in  lucid  and  understandable 
style.  Knowledge  of  algebra,  or¬ 
dinary  calculus,  and  some  familiar¬ 
ity  with  communication  engineer¬ 
ing  are  required  of  the  reader.  This 
book  should  be  especially  helpful  to 
engineers  desiring  to  extend  their 
knowledge  of  conventional  alternat¬ 
ing  current  theory  to  include  the 
basic  concepts  of  spectra  and  tran¬ 
sient  behavior  in  networks  as 
treated  by  Fourier  integral  tech¬ 
niques. 

The  first  chapter  begins  with  a 
review  of  the  solution  of  network 
differential  equations.  Basic  ideas 
connecting  spectra  and  transients 
are  next  introduced,  followed  by  a 
review  of  fundamental  network 
characteristics.  The  modifying  ef¬ 
fects  of  networks  on  spectra  and 
waveforms  are  then  brought  out 
and  the  fundamental  concepts  of 
Fourier  integral  solutions  to  tran¬ 
sient  problems  are  illustrated.  Ap¬ 
proximations  and  simplifications 
necessary  in  engineering  analyses 
are  clearly  pointed  out  in  Chapter 
5.  A  consideration  of  multistage 
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Pr»cision-Builf  £l*cfrical  Equipment 
125  BARCLAY  STREET,  NEW  YORK  7,  N.  Y. 
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amplifiers  and  their  effects  on  tran¬ 
sient  signals  is  followed  by  a  very 
understandable  treatment  of  asym¬ 
metric  sideband  distortion  of  either 
steady-state  or  transient  signals. 
The  last  chapter  is  concerned  with 
reflection  and  echo  effects  in  lines 
and  lumped  networks.  An  adequate 
list  of  references  in  each  chapter 
puts  the  reader  in  touch  with  basic 
source  material  for  more  extended 
study  and  adds  materially  to  the 
value  of  the  book. 

In  the  reviewer’s  opinion  this 
book  would  gain  in  value  by  the  in¬ 
clusion  of  more  practical  illustrative 
problems.  Some  mention  of  Laplace 
transform  methods  and  their  close 
relation  to  the  Fourier  integral  ap¬ 
proach  would  aid  in  bridging  the 
gap  for  the  reader  “between  con¬ 
ventional  a-c  theory  and  operational 
methods”.  However  the.se  limita¬ 
tions  do  not  seriou.sly  detract  from 
the  practical  value  of  this  book.  It 
can  be  well  recommended  for  the 
reader  desiring  to  learn  about  the 
subject  from  the  engineering  as 
opposed  to  the  mathematical  point 
of  view.— J.  Gregg  Stephenson, 
Airborne  Instruments  Laboratory, 
Mineola,  N.  Y’. 


CRYSTALS  BY  STANDARD 


I  We  are  in  a  position  to  supply  crystals 

for  mobile  radio  replacements.  Units  for 
all  frequencies  ore  available.  The 
stability  of  STANDARD  crystals  wiU 
assure  you  of  excellent  communication 
service. 

The  high  quality  engineering  and  work¬ 
manship  of  STANDARD  products  has 
j  developed  a  solid  reputation  among  the 
/  oldest  users  of  quartz  crystals.  You.  too. 
can  enioy  the  benefits  of  the  best  in 
frequency  control. 

PrictM  and  catalog  will  b«  moI  oo  raguast. 

Your  order  will  be  given  prompt  attonlktu.  I 


Maintenanop  Manual  of 
Electronic  Control 

Edited  By  Robetit  E.  Miller.  Mc¬ 
Graw-Hill  Book  Co.,  Inc.,  Sew  York, 
1949,  304  pages,  $4.50. 

Based  on  a  series  of  articles  published 
in  Electrical  Construction  and  Main¬ 
tenance  on  the  installation  and  serv¬ 
ice  of  electronic  equipment. 

The  Articles  chosen  to  make  up 
this  book  seem  to  have  been  tailor- 
written,  and  when  combined  fur¬ 
nish  the  beginner  or  the  veteran  in 
electronic  control  with  an  under¬ 
standable  and  exceptionally  prac¬ 
tical  picture  of  maintenance  prob¬ 
lems  that  are  likely  to  appear  in  the 
field.  Each  section  brings  out  the 
practical  considerations  of  a  differ¬ 
ent  phase  of  electronic  control  in  a 
way  that  approaches  the  thorough¬ 
ness  of  the  legendary  old-timer’s 
sharing  of  knowledge  with  an  eager 
beginner. 

Each  chapter  includes  a  syste¬ 
matic  trouble-shooting  chart  for  the 
type  of  equipment  di.scussed.  Par¬ 
ticular  emphasis  is  placed  on  the 
cathode-ray  oscilloscope  and  its  ap¬ 
plication  to  trouble-shooting  and 


FOR  SAFE,  DEPENDABLE  PERFORMANCE 


DUPLEX  RECEPTACLE- 
PITS  SINGLE  GANG  BOX 


3.  AdiuitobU  Cord  Crips  4.  Cofstocls  oro 
oliminoto  strain  on  con-  sion  -  mod#,  s#if-« 
n#ctions.  ond  s#lf  oligning. 


3.  Rigidly  con¬ 
structed,  oil  int#- 
rlors  of  moldod 
ore  •  rotitting  com¬ 
position. 


6^  H#at-tr#ot#d  b#- 
ryilium  copp#r  con- 
tods  ond  torminols 
...  on  odvonc#d 
EVER-LOK  f#otur#. 


7.  Compoct  dosign  pro- 
vid#s  ompi#  copocity.  y#t 
ollows  for  oosy  wiring. 


^  For  commerciol  ond  industrial  opplico* 

lions. 

All  units  ore  steel  clod,  fully  grounded  ond  ore  com- 
plete  with  the  RAS  Ever-Lok  outomotic  feoture  thot 
positively  eliminates  stroin  on  contacts  or  connections. 
Sold  Through  Efoctric  Whof#sol#rs 


in  colol^ 

EU9-Ct 
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I  other  special  applications.  The  il- 
i  lustrations,  of  which  there  are 
'  many,  are  planned  so  that  actual  in¬ 
stallation  photographs  are  distrib¬ 
uted  throughout  the  book,  giving 
the  reader  a  clear  picture  of  the  ap¬ 
pearance  of  the  equipment  about 
which  he  is  reading. 

The  book  should  be  a  valuable  aid 
to  any  engineer,  maintenance  man 
or  technician  who  is  involved  in  any 
way  with  timing  relays,  time-delay 
relays,  photoelectric  relays,  elec¬ 
tronic  motor  control,  welding  con¬ 
trol,  furnace  temperature  control 
and  mercury-arc  rectifiers.  Perhaps 
more  emphasis  could  have  been 
I)laced  on  such  topics  as  electronic 
heating,  metal  detection  and  indus¬ 
trial  process  control. — J.  F. 


Elements  of  Eleclromaimetip 
Waves 

By  Lawrence  A.  Ware,  Profeanor  of 
Electrical  Engineering,  State  Uni¬ 
versity  of  Iowa.  Pitman  Publishing 
Corp.,  New  York,  1949,  203  pages, 
$3.50. 

This  compact  text  of  electromag¬ 
netic  theory  is  aimed  at  the  under¬ 
graduate  electrical  engineering  stu¬ 
dent  and  has  been  tested  in  the 
classroom  at  the  University  of  Iowa. 
In  a  field  of  study  stimulated  by 
wartime  microwave  research  Pro- 
fes.sor  Ware’s  book  assembles  the 
basic  classical  theory  in  a  logical 
and  digestible  presentation. 

His  aims  are  strictly  limited  and 
well-defined  for  the  course  as  a 
whole,  with  each  lesson  introduced 
by  a  purposeful  summary.  Such 
fundamental  concepts  as  gradient, 
divergence,  curl,  the  Laplacian,  the 
operator  “del”,  and  vector  and 
.scalar  potentials  are  concisely  pre¬ 
sented.  The  theorems  of  Stokes  and 
Gauss  are  derived  and  lead  to  Max¬ 
well’s  four  basic  laws.  From  that 
point  on.  a  treatment  of  bounded 
and  unbounded  plane  waves  devel¬ 
ops  into  the  theoretical  aspects  of 
simple  modes  in  rectangular  wave¬ 
guides. 

The  concluding  chapter  intro¬ 
duces  the  subject  of  radiation,  par¬ 
ticularly  with  respect  to  the  loop 
and  dipole,  and  so  serves  as  a  pre¬ 
view  of  the  more  elaborate  prob¬ 
lems  to  be  met  in  advanced  work. 

Rationalized  MKS  units  are  pre¬ 
sented  early,  together  with  their 


ANALYZE 

COMPLEX 

IMPEDANCES 


APPLICATIONS . . . 

Loudspeakers 
Microphones 
Tranmission  Lines 
Filters 

Amplifier  Inputs  and 
Outputs 

Resonant  Circuits — 
series  or  parallel 
Transformers 
General  Laboratory 
Measurements 

FOR  MEASUREMENTS  OF  . . . 

•  Impedance  (Z) 

0.5  to  100,000  ohms 

•  Phose  Angle  (d) 


-1-90’  (XJ  thru 
O’tR)  to  -90°(X,) 

D  . 0,1  to  10 

Q  . 10  0.1 

•  Frequency. . .  .30  to  20,000  c.p.s 


PRICE  $425.00 

Write  today  for  bulletins  on  other  T.I.C. 
products:  R.F.  Z-Angle  Meter  .  .  .  R-F 
Power  Oscillator  .  .  .  Translatory  Variable 
Resistors  .  .  .  Slide  Wire  Resistance  Boxes 
.  .  ,  Phose  Angle  Meter. 

TECHNOLOGYINSTRUMENTCORP. 

1058  Main  Street,  Woltham  54,  Mass. 

Engineering  Representotives 
ChIcMO.  IM.^T at#  2-7444 
Dallas.  T#x.~LOfan  6.5097 
Cambride#.  Mass.— CLlot  4-191 
Canaan.  Conn.— Canaan  649 
Rech#st#r.  N.  Y.—Charlott#  3193-1 
Hollywoed.  Cal  — Hollywood.  I-OOI 
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justification,  and  emphasized  there¬ 
after  throujfhout  the  text.  Special 
mathematical  tools  are  explained 
when  needed.  This  is  a  solid  little 
textbook  that  may  well  .serve  as  a 
refresher  for  the  practicing  en¬ 
gineer  who  is  somewhat  weak  in 
fundamental  theory. — William  P. 
Peyskr,  Airhorne  Inxtrumentu  Lah- 
oratorij,  Miucula,  S’.  Y. 


There  ore  subminiature  tubes, 
resistors,  capacitors,  now-spec- 
tacularly  smoll  vibrator  inver¬ 
ters  and  power  supplies  by 
AIRPAX.  BIG  output  in  o  tiny 
package  with  full  performance. 
DC  to  DC  supplies  or  DC  to  AC 
inverters.  Available  in  2-15-30 
watts  and  up  and  up.  Wire  or 
write  for  detoils. 


Koitks  Received  for  Review 


I.N'JEN'IERIA  DEL  HADAR.  Ry  Donald 
(t  Fink.  Kditorial  NiKur.  histadoR  Fnldos 
932.  Buentta  Airo.»<.  ArKontiim.  Translation 
of  Mr<lraw-Hil!  Book  hook  '‘I^dar 

FntrincerinK”  into  Spanish  by  t'arlos  K. 

Pr^-lat. 


KKY  ANI>  ANSWKRS  TO  NEW  RAIHO. 
TELKORAPH  EXAMINATION  gPES- 
TIONS.  Pomplled  and  published  by 
Alexander  A.  McKenzie,  245  Poplar  Ave.. 
Hackensack.  N  J..  1949.  62  paRes.  $1.0(1. 
Supplements  ninth  edition  of  Nilson  and 
HoriiuMR's  “Radio  Operating  Questions 
and  Answer.s.”  giving  welhilTustrated 
answers  to  typical  Ff'C  questions  in  easy- 
to-iinderstand  language.  Includes  answers 
to  all  questions  la  Element  1.  and  answers 
to  recently  adder!  questions  In  Elements  5 
and  6. 


if  Illustrated  is  a  400  cycle  in¬ 
verter,  2^4  M  2>4  X  in,  IS  to  2S 
watts,  weighing  14  ounces. 


ATOMIC’  ENERGY  LEVEES.  By  Char- 
I»-!te  E.  M*>ore.  Volume  1  of  NBS  ('ircular 
4ti7.  Sijpt  of  iKK’uments.  V.  S.  Govern¬ 
ment  Printing  Offlce,  Washington  25.  D.  C., 
3.'>2  pages.  $2  75.  Compilatfoii  of  all  known 
data  t»n  energy  levels  of  elements  with 
atomic  numhers  1  through  23. 


1024  GRIENMOUNT  AVI. 


UNIFIED  SCREW  THREAD  STAND¬ 
ARDS  Supt.  of  Documents,  U.  S.  Qovern- 
menl  Printing  Office,  Washington  23.  D.  C.. 
27  pages,  paper  cover,  30<.  I>etailed  lllus- 
tration.s,  tables  and  numerical  data  on  new- 
unified  American.  British  and  Canadian 
standards  providing  for  a  60-degree  angle 
ami  a  rmmderl  root  for  s<*rew  threads,  and 
standanl  numhers  of  threads  per  inch  f"r 
variou.s  rilamcters  of  screws. 


Rc’A  TELEVISION  I*irT-0-(7UinE.  Vol. 
I.  By  .lohn  K  Meagher.  Radio  Corporation 
of  .\m*ri.a.  Tube  Department.  Harrison. 
X.  J..  194?*.  100  pagt'S.  loose-leaf.  Available 
only  from  RCA  tube  distributors.  Repro- 
diK'iions  of  test  patt«rns  otftained  on  re- 
rei\»T  using  RCA  6.30TS  circuit  when  vari¬ 
ous  faults  or  circuit  ciiangcs  .are  intention¬ 
ally  introihic*  d.  with  informative  details  in 
capiiottv  and  on  hacks  of  many  of  the 


oMMl  NICATION  CIRCl'ITS.  By  I,.  A. 

.  are  ami  H.  IL  R»'f«t.  .John  Wiley  &  Sons, 
ic..  .\r\v  York.  I!f49.  Third  Edition,  403 
imv.s.  iM».  First -course  text  for  com- 
iimicatiou  enginc«-ring.  revised  to  con- 
•rm  with  adNances  made  during  World 
k’.ir  II  Many  new  pndilems  have  been 
dded.  ami  the  treatment  of  attenuation 
»  wavegititii  s  is  now  l>ased  on  l’<»yriling  s 


WAVEGITDE  TEST  equipment  for  use  between  2600  and 
39.50  me;  1  Yt  by  3  by  0.080  in.;  RG-48/E  waveguide  with 
EG-53/1’  flanges.  These  and  special  units  for  early  delivery. 


ESTAItl.lSlI.MEN’T  AND  .MAINTK- 
NAM'K  OF  THE  EI.ECTRir M,  (  NITS. 
D\  F.  15.  Sflsl)»*e.  NR.'^  Circular  Sni*t. 
(•f  Do(*nmcnts.  U.  S.  •  lovcrnnimt  Printing 
Washington  2"*.  D.  .  3H  pages. 
2r.r.  History  of  ttie  international  syst«‘Tn. 
measuring  metiiod<  n.'^cti.  rcfere*ices.  and 
appiTidix  rif  pertinent  1'.  fJ.  laws  ami 


0  Termination.  Average  pow¬ 
er  1  watt,  peak  1  kw;  vswr 
less  than  1.05,  2600  to  3400  me. 

©Co-ax  waveguide  transition. 

Conneclorless  type  for  RG- 
S/V,  RG-8/U.  or  RG-21/U  flexible 
cable;  vswr  less  than  1.25,  2700  to 
3200  me. 


O  Standing-wave  detector. 

Precision  ground  for  con¬ 
tinuing  accuracy  better  than  1 
per  cent. 

©Variable  attenuator.  Atten- 
nuation  0.5  to  10  db;  vswr 
less  than  1.1,  2600  to  3400  me; 
average  power  1  watt,  peak  1  kw. 


TABLES  (IF  SI.\ES  AND  COSINES  TO 
Kll-’n'KEX  1>E(MMA14  PLACES  AT  IH'N- 
DRKDTMS  OF  Dl-XIREE.  Available 
from  Supt.  of  PoiMiments,  I*.  S.  Govern¬ 
ment  Printing  Otllce.  Wa.shlngton  25.  D.  C.. 
9.">  paucs.  40c.  (’olnmns  of  sines  and 
cosines  are  arranged  side  by  side,  with 
.second  central  dlfTcrences  along.side  for  in- 
tcrjMilalion  to  the  full  15  phices.  Issued 
by  National  Bureau  of  Standards. 
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2  NEW  BOOKS 


H0W-T0:USE-IT  DATA 

on  one  of  electronics 
^  handiest  tools 


No  othor  imirumont  h  so 
holpful  In  AM-fM'TV  torv- 
icing  anti  onginooring  ap- 
plicaiiont.  Learn  to  ifs# 
H  fully-  -and  watch  your 
efficiency  and  earningt 


MODERN  OSCILLOSCOPES 
AND  THEIR  USES 

by  JACOB  H.  RUITER,  Jr., 
of  Allen  B.  Du  Mont  Loborotories,  Inc. 

350  poges,  400  illuttrotions,  $6 

This  bi^  book  geu  right  down  to  earth  in  explaio* 
ing  oscilloscopes  (cathode  ray  oscillographs)  and 
showing  exactly  how  to  apply  them  to  specihc 
AM>FM-TV  problems.  No  involved  matbetiutics! 
First  the  author  explains  oscilloscopes  fully. 
Then  in  easily  understood  terms*  be  tells  exactly 
bow  to  employ  them  on  ^>ecific  jobs — from  local* 
ing  receiver  troubles  to  aligning  and  adjusting  the 
most  complicated  circuits. 

HOW  THEY  WORK  — HOW  TO  USE 
THEM  ON  THE  JOB 

Each  OMration  is  carefully  explained  including 
the  mabng  of  connections,  adjustment  of  circuit 
components,  setting  oscilloscope  controls  and 
analyxing  paaems.  About  400  illustrations,  in* 
eluding  dozens  of  pattern  photos  make  things 
doubly  clear.  Many  industrial  and  teaching  uses 
of  the  instrument  are  likewise  discussed.  10*day 
mooey>back  guarantee.  Use  coupon. 


All  about  modern  tys- 
tem$,  their  u»e,  installa¬ 
tion  and  maintenance 

by  CHARLES  R  JONES 

Development  Engineer, 

Finch  Telecommunicotions,  Inc. 

380  poges,  225  illustrations,  $6 

Of  course  you're  familiar  with  the  marvels  of 
facsimile  in  a  general  way — but  bow  much  do 
you  really  know  about  modern  facsimile  equip¬ 
ment,  bow  it  is  nude,  bow  it  works,  and  how 
to  maintain  it.^  And  are  you  aware  of  the  rapidly 
growing  uses  of  this  development  in  telegraphy, 
ptablishing,  banking,  aviation,  railroading,  min¬ 
ing,  manufacturing,  law  enforcement  and  dozens 
of  other  places.^ 

Facsimile,  a  new  book  by  an  expert  in  this  held, 
covers  the  entire  subject.  Included  are  tips  and 
detailed  notes  on  servicing  facsimile  equipment. 
You  learn  about  the  latest  developments,  their 
present  and  potential  uses,  and  exactly  what  makes 
them  "tick."  Throughout,  FACSIMILE  is  inval¬ 
uable  for  all  electronic  praaicioners  who  know 
it  pays  to  have  specialized  data  such  as  this  at 
their  fingertips. 


Backtalk 

This  department  is  oper> 
aled  as  an  open  forum 
where  our  readers  may 
diseuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published. 

Wanted:  Rock  Detectors 

Dear  Sirs  : 

Curtiss  R.  Schafer’s  article  in  the 
September  issue  of  Electronics, 
“Metal  Detector  for  the  Lumber 
Industry”,  will  be  of  considerable 
interest  in  both  the  United  States 
and  Canada,  where  much  lumber  is 
cut. 

In  addition  to  hidden  metal  frag¬ 
ments  in  the  logs,  the  Canadian 
lumber  industry  has  another  simi¬ 
lar  headache — imbedded  rock  par¬ 
ticles.  Logs  floated  down  stream  to 
the  mill  frequently  pick  up  sm.ill 
stones,  probably  from  striking  or 
scraping  the  rocky  stream  bottom. 
Such  rock  particles  are  frequently 
invisible,  not  easily  detected,  and 
are  quite  destructive  to  the  saw. 

W.  R.  Meredith 

Patent  Attomeg 
Oftau'a,  Canada 


Pennies  Don't  Always 
Make  Cents 

Dear  Sirs: 

Being  one  of  the  unfortunate  crea¬ 
tures  who  were  raised  with  the 
metric  system,  I  have  tried  hard 
to  keep  pace  with  the  American 
system  of  weights  and  measure¬ 
ments,  but  I  am  afraid  I  will  never 
make  it. 

In  the  September  issue  of  Elec¬ 
tronics,  page  103,  (Metal  Detec- 


•  Dept.  E-119,  Murroy  Hill  Books,  Inc.  j 

•  232  Madison  Avc.,  New  York  16,  N.  Y.  S' 

•  n  KdcIoswI  flml  $  ...for  book.-.  chK’kwl;  or  •  i 

■  Q  st'Dd  C.o.D.  (in  1  8.A.  only!  for  ihLs  xnuiunt  • 

8  pIUR  postage  an<l  I  will  pav  posinian.  If  books  are  8 
S  not  .latiafai'tory.  it  is  understood  I  may  return  J 

•  them  In  lo  days  and  you  guarantee  to  refund  the  • 

8  purchase  pru'e.  8 

•  □  Ruitar's  MODERN  OSCILLOSCOPES  AND  • 

8  THEIR  USES.  $6  8 

•  □  Jones*  FACSIMILE.  S6  • 

•  ($6.50  each,  cash,  outside  U.  S.  A.)  ■ 

8  Name  .  • 

■  Aildmae  ■ 

8  City.  Zone.  State .  ....  5 


tor  for  the  Lumber  Industry)  you 
de.scribe  a  piece  of  metal  with  the 
“size  of  a  16-penny  nail.”  I  tried  in 
vain  to  find  this  unit  of  size  in  your 
own  Electronics  Dictionary  or  in 
any  other  tabulation  of  units. 

Fir.st  one  should  think  that  a 
16-penny  nail  is  one  which  costs  16 
cents,  but  I  was  told  that  the  16 
cents  do  not  refer  to  one  nail,  but 
to  100  nails.  Apparently  the  price 
I  of  nails  has  been  stretched  like  rub- 


2  KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  o  voloe  like  this  new 
2-KW  bench  model  "Bombarder"  or 
high  frequercy  induction  heater  ...  for 
saving  time  and  money  in  surface  hard¬ 
ening,  brazing,  soldering,  annealing  ond 
many  other  heat  treating  operations. 

Simple  .  .  .  Eosy  to  Operate  .  .  . 
Economicol  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  110-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  por- 
ticulor  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters 
ore  made  in  the  following  range  of 
Power:  1-3-314-5-7^-10  12li-15-lB-25 
40-60-80-100-250-KW.  —  and  range  oi 
frequency  up  to  300  Megs,  depending  on 
power  required. 


Division  of 

“S”  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 
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STAND  WATCH 


FOR  24  CONSECUTIVE 
HOURS  OF  T>IPE  RECORDING 

A  24  Ami  rtftrtnct  Upt  rt<»rdtf  it  jvtl  Mit  tf  th« 
MMziiii  MV  spRfiolizH  rtcRrtftft  ^RtcriM  in  this 
■  — — U  ptfi  citslo|.  EXTIA  4  bip 
pRftt  M  Ifltttt  rMordinp  tctvt- 
Mfitt,  ificiw4in|  two  tpttd  pert- 
•bit  medtit.  Write  todey  for 
FIEE  copy. 


Amplifier  Corp.  or  America 


EL-TRONICS,  INC. 

EvMorch,  dvTolopmvnt  and  mcmulacturv 
of  vUctTVaic  •qulpmvat— a  tlnqlv  modvl 
lo  lorgv  quemtittM. 

SpmckiliMtM  la  GvIgvr-MuJJvr  vgnfpi— f 
2447-47  N.  Hvwm4  SU  21. 

QvrUvfd  S-2024 


One 

inexpensive 

modern 
device . . . 


can  frequently  help  speed  up 
operation  and  maintenance 
or  production. 

One  product  advertised  in  the 
"Contacts”  Section  may  be 
the  answer  to  your  problem 
...  a  real  money-saver. 

To  be  informed — and  re¬ 
minded— on  modern  aids  to 
economical  operation,  main¬ 
tenance  and  production, 
check  "Contacts”  advertising 
regularly  .  .  .  every  issue. 


FINE  RIBBONS 
OF 

TUNGSTEN  and  MOLYBDENUM 

QueUity  and  occurocr  la  our  fabrica¬ 
tion  of  Tunottoa  4  Molybdonua  Rib* 
bons  hoTo  Oiaractorisod  our  sorrle#  to 
tho  Doctronic  Industry. 

A  rfovolop«noMf  o# 

H.  CROSS  Co. 

IS  BMIMIU  St..  Nw  Ylfll  7.  M.  v. 


MICROMETER  ,^11 

FREQUENCY 

METER  fntMMta., 

-  rn  w  AM.  IIS  KCt.  ITS  MC 

LAMPKIN  LABORATORIES.  INC. 

arsdsmsn,  Flm.,  U.  S.  A. 


[PRINTED  cellophane! 


Colorful  •  Sdf  Adhssivr  •  CoHophono.  yroeBSRtd 
lo  Rolb  Sosr  lo  bur  •  Rosy  lo  apply  •  Mod  for 
Pockopiof  -  Point  of  Solo  odvortioint-  Porto  morli- 
lop  ood  Alrcrofl  Wlro  lorminol  Idofitifteolloo. 


TOPFUGHT  TAPE -YORK.  PA. 


rROBLEMS  IN  MANUFACTURING 
VACUUM  TUBES? 

Wo  build  any  and  all  kind*  of  oqulpmont 
lo  your  tpocificotion  ond  dooiqn  for  tho 
moBuiocturo  of  tuboo  or  auoclolod  prod- 

BUCK  ENGINEERING  CO. 

S7-SS  Morey  St.  FrMlieM,  N.  J. 


IS-Hm4  Bedl.  Tab*  MilawnUni  UMhln. 


TrantfomiBrs  of  All  Typos 

IN  silts  FROM  rO  SM  KVA 


fTmuxis 

,  A  lNI  sodeiing 

Ik  1“  jT  IISZINC  t  WEEDING 

.L  t.kiilU  (O.IOCLki(af«  i\.  !>• 


47S1  BRYN  MAWR  AVI. 


ELECTRONICS  COMPANIES 
USE  STENCILS  .  .  . 

for  moiiiinf  Bteck  Woo.  plont  oouipmofit.  ports, 
as  ooll  at  Shlppino  Containort.  For  Booipla 
ttofieil.  Shlpport*  Handbook,  prtooa,  pin  tbit 
ad  to  buBinooB  lottorhoad  with  your  nano. 

MARSH  STENCH  MACHINE  CO.  f- 

4S  B^  IMf-  •  NLILA 


EISLER—  Manufactures  Complete  Equipment  for: 

SPOT  WELDERS.  Eloetric.  for  V*  to  250  KVA. 

A.C.  ARC  WELDERS  fron  100  to  400  Amps. 

TRANSFORMERS.  Special  and  Standard  tyoos. 

INCANDEMENT  LAMP  Manufacturinp  Eaulpnont. 

FLUORESCENT  TUBE  Manufacturinp  Eaulpnont 
NEON  SIGN  MAKERS  EQUIPMENT. 

ELECTRONIC  EQUIPMENT.  Vaauun  Punpa.  ata. 

WET  GLASS  SLICING  and  Cuttinp  naehlnoa  for  Labarotary  ooo. 
EISLER  ENGINEERING  CO..  INC.  751  So.  I3tti  St..  Nowort  3.  N.  J. 
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BACKTALK 


(continued) 


•k  Yn  sir.  POWERI  These 
CloTOStot  power  resistors  are 
built  to  handle  real  power — 
irom  Hrst  to  last — year  alter 
year  ...  lor  outstanding  serv¬ 
ice.  Special  cold-setting  inor¬ 
ganic  cement  coating  won't 
crack,  peel,  blister  or  ilake. 
Handles  heat  shock  oi  ire- 
quent  on-oil  operation  without 
ilinching. 

Standard  $  to  200  watt 
ratings.  Fixed  or  adiustable. 
Wide  selection  oi  resistance 
values.  Also  with  taps,  all 
types  oi  terminals  and  mount¬ 
ings.  on  special  order.  Better 
—  yet  cost  no  more. 

ir  Write  lor  Engineer¬ 
ing  Bulletin  113.  Try  a 
Greenohm !  Let  us  quote. 


ClWOSTW 


<UtOST*T  MK  CO .  me  •  DOVM.  HtW  HAMtSHItE  •  fn  Canada:  b 


QUANTITATIVE  MEASUREMENTS 
ON  HIGH  IMPEDANCE  CIRCUITS 


MODEL  102 

PHANTOM 

REPEATER 


AN  INSTRUMENT  AMPLIFIER  WITH 
200  MGS.— 6.0  MMF  INPUT  IMPEDANCE 


The  Phontom  Repeotcr  bridges  voltmeters 
ond  cothode  roy  oscilloscopes,  which  hove 
inputs  of  1  megohm  ond  30  mmf,  onto 
signal  circuits  of  50,000  ohms  ond  higher 
— such  os  o  pentode  amplifier  stoge  with 
its  high  resistonce  plate  lood — without  the 
loss  of  voltage  and  -  high  frequency  re¬ 
sponse  which  would  ^suTt  if  the  measur¬ 


ing  instruments  were  connected  directly 
Input  Impedoncc:  200  megohms  shunted 
by  6  mmf.  Output  Impedonce:  300  ohms. 
Giiins  of  1  00,  10.0,  ond  100.  Frequency 
Ronge  from  5  cps  to  150,000  cps  within 
2%  Bockground  noise  equivolent  to  40 
to  70  microvolts  at  the  input 


Descriptive  Bulletin  Sent  Upon  Request 


KEITHLEY  INSTRUMENTS 

1507  WARRENSVILLE  CENTER  RD.,  CLEVELAND  21,  OHIO 


bei-  since  the  Pilgrims  came  to 
Plymouth  Rock,  or,  the  other  way 
around,  the  size  of  the  nails  for  16 
cents  has  shrunk  more  than  an  un¬ 
sanforized  shirt  of  modern  days. 

To  keep  the  holy  unit  alive,  it  has 
been  agreed  that  the  penny  designa¬ 
tion  should  not  have  anything  to  do 
with  the  price  of  the  nail,  but  with 
the  length  of  the  nail  and  in  this 
shape,  in  our  electronic  age,  the 
x-penny  nail  was  accepted  by  Elec- 
TRONLls  as  a  unit  to  de.scribe  a  size. 

Would  you  be  .so  kind  as  to  tell  me 
what  length  and  diameter  (or 
weight)  your  16-penny  nail  has,  to 
.satisfy  my  urge  to  brush  up  on 
units  and  measurements? 

George  Keinath 

Larchmont,  S,  Y. 

Editor's  Note:  It  seems  to  us  that 
Dr.  Keinath  has  hit  the  nail  on  the 
head  in  the  above  letter.  We  re¬ 
gret  not  having  given  the  dimen¬ 
sions  in  CENTimeters  rather  than 
penny  sizes.  Re.search  (a  trip  to  a 
local  hardware  store  and  a  few  min¬ 
utes  with  micrometer  and  a  ruler) 
reveals  that  a  16-penny  nail  is  one 
which  has  a  diameter  of  0.1.56  inch 
and  a  length  of  3.4,17  inches. 


Spark  Plug  T»‘!*Ut  ' 

Dear  Sirs; 

I  read  with  interest  the  article  in 
the  .lune,  1949,  Electronics  en- 
I  titled,  "Spark  Plug  Tester,”  by 
i  Craig  Walsh  and  A.  L.  Livera.  Simi- 
1  lar  circuits  are  de.scribed  in  a  pat¬ 
ent  application  filed  by  the  writer 
.some  years  back. 

The  principle  criticism  of  these 
thyratron  type  circuits  as  inter¬ 
rupters  for  ignition  coils  lies  in 
their  inherent  instability  under  line 
voltage  fluctuations.  It  is  question¬ 
able  whether  the  u.se  of  such  a  cir- 
I  cuit  with  an  auto-transformer 
I  would  “maintain  its  reliability  re- 
’  gardless  of  variations  in  line  volt¬ 
age.”  An  attempt  was  made  to  com- 
I  pensate  for  such  variations  in  the 
I  present  writer’s  circuits  by  using  a 
i  transformer  with  isolated  .second¬ 
ary,  filter  and  ballast  tubes.  Even 
in  this  type  of  arrangement  there 
were  periods  of  missing  in  the 
sparking  output  of  these  coils  dur¬ 
ing  the  time  the  ballast  tubes  were 
lagging  in  their  abilities  to  catch 
up  and  keep  pace  with  even  the 
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it*s  iho 
iVptr 

Auiawnativ 

Antenn€t 


for  Marine 
Use  .  .  . 


Erc^t  It  .  .  .  u|»  to  35'  hHcht  with  one 

hand!  <'ollap»e  It  gently  by  IlftInK  one  lock* 
lina!  l>oe«  away  with  atmaitllnK  In  a  hiHicy 
MCH  to  erect  or  collapMe  the  %ertlcal  antenna. 
A%allal>le  In  varlout*  lenirthH.  Write  for  ape- 
cial  bulletin  today. 


PREMAX  PRODUCTS 

DIVISION  CHISHOLM-RYDER  CO.,  IWC. 


5001  Highland  Ave.,  Niagara  Falls,  N.  Y. 


FREE!  foriltlOW! 


ALUtO’SHEWI  i 

196  PAGES 
everything 
'  Rckf/o  and 
!  Eleetronies 

L 

GET  RADIO'S 
LEADING  BUYING  GUIDE 

Service  Technicians  and  Engineers:  ai.> 
libd's  1950  Huying  Guide  brings  you  all 
the  new  releases  and  money-saving  val¬ 
ues -from  the  world’s  largest  stocks  of 
test  instruments,  amplihers,  P.A.  sys¬ 
tems  and  equipment,  tubes,  parts,  tools, 
books  and  accessories  ready  for  instant 
expert  shipment.  Send  today  for  your 
PREB  new  196-page  ai.i.ibd  Catalog. 

I  AUIED  RADIO  CORP.,  DEPT.  11-1-9 
1  tsa  W.  JackBon  Rlvd.,  Chicogo  7,  III. 

I  a  Send  FREE  New  ALLIED  Cauloc 


I  Addreis, 


ALLIED  RADIO 


CATALOG'. 


BACKTALK  (continued)^  I 

slower  type  of  line  fluctuations. 

It  appears  from  this  article  that  j 
what  the  authors  have  really  sug- 
gested  to  circumvent  this  annoying 
characteristic  of  the  circuit,  is  the 
comparison  method  rather  than  an 
objectively  quantitative  method 
based  on  preset  standards.  This  is, 
of  course,  an  old  reliable  method  of ' 
testing  components  and  gives  re¬ 
sults  which  approach  the  reliability 
of  the  standards  used. 

In  another  variation  of  this  cir¬ 
cuit,  the  writer  employed  selenium  j 
rectifiers  in  a  voltage  doubling  cir¬ 
cuit  and  eliminated  the  trans¬ 
former.  Unfortunately,  in  most 
shop  testing  applications,  neither 
this  method  nor  the  auto-trans¬ 
former  are  suitable,  since  by  far 
the  majority  of  automotive  ignition 
coils  have  the  secondary  grounded 
to  one  side  of  the  primary  and  there 
exists  the  possibility  of  placing  the 
operator  across  one  side  of  the  line 
and  ground. 

Ralph  Mansfield 

Auto-Test,  Incorporated 
Chicago,  Illinois 

Dear  Sirs  : 

Thank  you  for  letting  us  see  Ralph 
Mansfield’s  letter  commenting  on 
our  “Spark  Plug  Tester”  article 
in  the  June  issue  of  Klectronics. 
As  far  as  we  can  see,  he  is  probably 
thinking  of  the  use  of  thyratrons 
with  the  grid  voltage  varied  in  am¬ 
plitude  rather  than  in  phase.  We 
find  the  circuit  to  be  quite  stable  in 
its  operation  over  fairly  long  peri¬ 
ods  of  time.  Several  hundred  spark 
plugs  were  tested  a  number  of  times 
with  the  usual  variations  in  line 
voltage,  and  the  results  were  very 
consistent. 

Perhaps  the  article  did  not  indi¬ 
cate  clearly  enough  that  its  con¬ 
sistent  operation  in  spite  of  varia¬ 
tions  in  line  voltage,  heating  of  the 
components,  and  aging  of  the  tube, 
was  due  to  the  voltage  control 
which  operated  by  shifting  the 
phase  of  the  voltage  applied  to  the 
grid  of  the  tube.  It  may  be  pointed 
out  that  instantaneous  changes  in 
line  voltage  were  not  a  serious  prob¬ 
lem  because  of  their  relative  infre- 
<iuency  and  because,  in  effect,  the 
tester  is  recalibrated  during  each 
test  by  comparison  with  a  fresh 
spark  plug. 

Oraig  Walsh 

Livera  and  Walsh  Company 
I  Chatham,  New  Jersey 


How 


to 


read 


with 


your 


eyes 


open 


for 


business! 


Read  the  ads!  Every  issue  of  this 
magazine  contains  ads  that  offer 
valuable  services  and  useful 
products  by  which  your  business 
may  be  run  more  profitably. 

The  time  it  takes  to  read  all  the 
ads  is  time  well  spent.  One  ad 
alone  can  pay  off  —  by  informing 
you  of  new  developments  and  new 
sources  of  supply,  by  helping  you 
do  a  more  ellicient  job.  For  exam¬ 
ple,  you  may  locate  one  machine 
that  will  cut  your  production 
costs,  or  step  up  your  output.  Or 
you  m.iy  discover  that  the  equip¬ 
ment  you've  been  waiting  for  is 
now  available. 

This  magazine  displays  more 
ideas  and  merchandise  than  a 
trade  exposition.  Make  every  issue 
your  buyer's  guide  Read  the  ads 
as  well  as  the  articles.  That's 
reading  with  your  eyes  open  for 
business. 


McGRAW-HILL  publications 

F-24 
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UNDISPLAYID  RATE: 

$1.20  o  lift*,  minimum  4  lints  to  figurt  od- 
vonct  poyment  count  S  ovorogt  words  os  o 
lino. 

INDIVIDUAL  EMPLOYMENT  WANTED  undis- 
ployod  odvortising  rote  is  one-holt  of  obove 
rote,  poyoble  in  odvonce. 

PROPOSALS  $1.20  o  line  on  insertion. 


BOX  NUMBERS  in  core  of  ony  of  our  New 
York,  Chic^o  or  Son  PronciKO  offices  count 
1  line  odditionol  in  undisployed  ods. 

DISCOUNT  of  10%  if  full  poyment  is  mode 
in  odvonce  for  four  consecutive  insertions  of 
undisployed  ods  (not  including  proposols). 


DISPLAYED— RATE  PER  INCH 

The  odvcrtising  rote  is  $10.25  per  inch  for  oil 
odvertisir^  appeoring  on  other  than  o  con- 
troct  bosis.  Controct  rotes  quoted  on  request. 

AN  ADVERTISING  INCH  is  meosured  inch 
vertically  on  one  column,  3  columns — 30  inches 
—to  o  poge. 

ELECT. 


NEW  ADVEtnSEMENTS  rocervtd  by  October  29th  wiH  eppoer  in  (be  Oncnmbnr  issue,  sub>oc(  to  limitation  of  spoce  ovoi/obfo- 


TUBE  DEVELOPMENT  MODEL 
MAKER 

An  experienced  tube  men  eepeble  ot 
conetrueting  modelo  of  cetbode  rey  tubee 
end  other  vecuum  tubee.  to  carry  on  tube 
reeeerch  In  the  Motorola  Televlelon  Re- 
eeerch  Laboratory.  Tbe  ability  to  manipu¬ 
late  glaee  blowing  equipment  and  to  fabri¬ 
cate  working  experimental  tubee  la  more 
Important  then  a  profound  knowledge  of 
tube  theory. 

Model  Mekera  with  engineering  training, 
or  with  apeclellzed  training  ia  the  field  of 
Phyelce,  will  be  given  preference.  Appll- 
catlone  outlining  education,  experience 
and  peat  ealariee  ehould  be  mailed  to 
Daniel  R.  \oble.  Motorola  lac..  4546 
Aoironta  Rlvd.,  Chlcaoo  51.  llllnoie. 


RKPt-tRS  (Box  So.l:  A<tdrea$  to  offloe  aeorect  you 
NEW  YORK:  450  W.  kind  8t.  fiB) 
CHICACO:  510  .V.  Mirhiffon  Are.  (ti) 
ftAS  FRASCI8CO:  $B  Poit  St. 


BMPLOYMtNT  StPVICiS 

SALARIED  POSITIONS  |3.Sb0-$S$.4U0.  If  you 
are  conaldenng  a  new  connection  communi¬ 
cate  with  the  underaigned  We  offer  the  orig¬ 
inal  peraonal  employment  eervlce  (49  yeare 
recognized  standing  and  reputation).  The  pro¬ 
cedure,  of  hlgheet  ethical  etandarde.  la  Indi¬ 
vidualized  to  your  pereonal  requirements  and 
develops  overtures  without  Initiative  on  your 
part.  Your  identity  covered  and  present  poal- 
tlon  protected.  Send  only  name  and  address 
for  details.  R  W.  Bizby  Inc..  27$  Dun  Oldg.. 
Buffalo  2.  N.  Y. 


SALARIED  PERSONNEL.  11.000-125.000.  This 
confidential  service,  established  1927.  Is 
geared  to  needs  of  high  grade  men  who  aeek 
a  change  of  connection  under  conditions  assur¬ 
ing,  If  employed,  full  protection  to  present 
position.  Send  name  and  addreaa  only  for 
details.  Peraonal  consultation  invited.  Jira 
Thayer  Jennings,  Dept.  E.  241  Orange  8t.. 
New  Haven,  Conn. 

POSITIONS  WANTED 

JR.  ENGINEER-TECHNICIAN.  Twenty  years 
experience  in  field.  Desires  position  In  labor¬ 
atory.  as  purchasing  agent,  or  In  instruction 
book  and  cataloging  dept.,  willing  and  able  to 
prove  ability,  industry  and  Initiative  Will  re¬ 
locate.  PW-1105.  Electronics. 

PHYSICIST:  GRADUATE  work  University  of 
Chicago;  3  years  State  College  Teaching;  4 
years  Industrial  high  vacuum  experience;  some 
supervision  commercial  laboratory.  Prefers 
Western  States.  PW-10<>9,  Electronics. 


ITALIAN  DOCTOR  Engineer  aged  twenty-six 
acquainted  F. M.  and  television  seeks  occu¬ 
pation  by  Important  American  Company. 
Write  to  Garnero  Dante-Giuseppe  Verdi,  20- 
Turln  (Italy). 


ENGINEER-INVENTOR  Available.  Designer 
of  electronic-mechanical  devices,  servos.  Now 
chief  research  engineer  of  national  concern 
PW-1074.  Electronics. 

(Continued  on  iMSge  24S) 


WESTINGHOUSE 

RESEARCH 

in 

TELEVISION 

PHYSICISTS  •[NSINEERS 

Specialists  in  OPTICS,  ELEC¬ 
TRON-OPTICS.  PHOSPHORS, 
PHOTO  SURFACES,  SYSTEMS 
and  CIRCUITS  aie  needed  for 
an  expanding  program  at  the 
Westinghouse  Research  Labora¬ 
tories,  in  East  Pittsburgh,  Penn¬ 
sylvania. 

for  Information  Writo: 

Manager,  Technical  Empl. 
Westinghouse  Elec.  Corp. 

306  4lh  A.e.,  Pittsburgh,  Pa. 


S(^ctnoKic 

PIOJICT  IN6INIIIS 

Five  or  more  years  experience  in 
the  design  and  development,  for 
production,  of  major  components 
in  radio  and  radar  equipment. 

ASSISTANT  PROJICT  ENGINIIRS 

Two  or  more  years  expt>rience  in 
the  development,  for  production, 
of  components  in  radio  and  radar 
equipment. 

Well  equipped  laboratories  in 
modern  radio  plant .  .  .  Excellent 
opportunity  .  .  .  advancement  on 
individual  merit. 

Bahimor*  Hat  Admqvatn  Housing 

.Send  resume  to  Mr.  .John  Siena: 

BENDIX  RADIO  DIVISION 

BtNDIX  AVIATION  CORPORATION 
Boltimoro  4,  Maryland 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

Technical  Quaii/iccrtions: 

1.  At  least  3  years'  practical  experlencs 

in  installation  and  maintsnance. 

2.  Navy  veterans  ETM  1  c  or  higher. 

3.  Army  veterans  TECR  SGT  or  highor. 

Personal  Qualifications: 

1.  Age.  over  22  —  must  pass  physical 

sxamination. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  character  in¬ 

vestigation. 

4.  Willing  to  go  overseas  ior  1  ysar. 
Base  pay.  bonus,  living  allowancs, 
vacation  add  up  to  ST.OOO.OO  per  year. 
Permanent  connection  with  company 
possible. 

Apply  by  Writing  to 

A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Men  qualiiled  in  RADAR.  COMMUNICA¬ 
TIONS  or  SONAR  give  complete  history. 
Interview  will  be  arranged  for  success¬ 
ful  opplicants. 


RADAR 

ENGINEER-PHYSICIST 


Must  hove  heovv  experience  in  bosic 
study  ond  reseorcn  on  new  rodor  systems 
ond  similar  electronic  equipment. 

Excellent  opportunity  for  Senior  mon 
Juniors  pleose  do  not  opply 
State  full  oarticuixrs.  Repltet  confidential. 

Write:  A.  Hotfsommer 


W.  L.  MAXSON 
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SEARCHLIGHT  SECTION 


SCIENTISTS  AND  ENGINEERS 

WuM  f«r  InttTMtlM  dwMiat- 

IM  riMAnh  Mi  aivancGi  la  tka 

■Mil  af  aiiarowftvaa.  radar.  tyrateapaR.  Ranrawaali- 
aalaaiR.  iaitmaiMtatiafi.  caaipatMa  and  taaaral 
alaatraalea.  Salaattkc  ar  aaflnaarlna  daaraaa  ac 
tantlva  taekalaal  aaaarianaa  raaairad.  Salary  oaM* 
aiaaaarata  witk  aaMflanoa  aad  aMlity.  DiraH  la* 
aalriaa  ta  M|r..  Caflaaarlni  Paraaanat.  Ball  Air* 
eraft  Carparatiaa.  P.  0.  Bai  I.  Baffata  S,  N.  Y. 


SALES  ENGINEER 

WEST  COAST 

LEADING  POSITION  IN  SALES  DE¬ 
PARTMENT  OF  SMALL  CONCERN 
ENGAGED  IN  RESEARCH,  DEVEL¬ 
OPMENT  AND  MANUFACTURE  OF 
INSTRUMENTS  SPECIALIZING  IN 
THE  RADIATION  FIELD. 

RlQUIRtS: 

A  record  oi  tucceiiful  sales  promo¬ 
tion  experience  demonstrating  quali¬ 
ties  oi  aggressire  leadership,  ability 
in -business  and  business  correspon¬ 
dence  and  a  good  knowledge  oi 
electronics. 

Must  be  a  cultured  well  balanced 
person  capable  oi  planning  all  sales 
iunctions  and  iollowing  them  through 
to  successiul  conclusion. 

BERKELEY  SCIENTinC  CO. 

6th  a  Nevin  Richmond,  Calif. 


SALES  POSITION 

With  pxceltent  futura  possibilities  with  a  wall- 
hnown.  lonf  established  manufacturer  of  custoai 
built  metal  eabtnets.  enclosures,  etc.  Must  have 
lonq  and  intimate  acquaintance  witL  entineers  and 
buyers  of  electronic  and  aircraft  tfVde.  Give  full 
resume  of  experience  and  earninas. 

SW.II44.  KlectronUa 
330  W.  42nd  Street.  New  ^  ork  18,  N.  Y. 


POSITION  WANTiD 

(t'oiitinuesl  from  paffe  S4S) 


Hove  You  A 

DEVELOPMENT  CONTRACT? 

Electrical-Mechanical  Enfineer  and  Inventpr;  Ex. 
pert  Desipner  of  electronic-mechanical  deidces, 
servos.,  now  Chief  Research  Engineer  of  National 
Concern,  wishes  to  participate  an  a  partnership 


Timp  to  iNondy.  Sotr«  it  by  rpfdrring  to  our 
ACCUMULATIVE  INDEX  FOR 
ELECTRONICS  BIBLIOGRAPHY 
Uaiple  and  dapendaMa 
Writ#  far  daecrlptivp  literatura 
TECHNICAL  INDEX  SERVICE 
Box  #32  Aibury  Park,  Naur  Jersey 


FKKK  LJVNt'K  Technical  Writer.  Speclallting 
Klecirontci  advertiamg  copy,  rough  layouts, 
inatruciion  bo«»ks«.  etc.  Keaaonable  rates.  P4V- 
1116,  Klectronica- 

SELLING  OPPORTUNITY  WANTED 

FOREKjN  RKFHKHENTATIVR.  CTtlneae  En¬ 
gineer  viBitiiw  Far  East.  Able  to  represent 
conipanies  with  foreign  trade,  or  onea  con¬ 
templating  establishment  of  name.  Proposed 
I  routes:  Asia  Minor.  India,  Singapore.  Java. 

I  China.  Philippines.  Japan.  9  >  ra.  radio  de- 
j  velopment  experience.  M.  I.  T.  Graduate- 
I  R.-k-llSS.  Electronics. 

MISCELLANEOUS 

Build  your  own 

!  Geiger  Counter.  Sa**e  money!  Write  for  free 
I  parts  list  and  diagram.  Woodwid  Industries, 
'  Hollywood  Ulvd..  Hollywood  27,  Calif. 


Wanted — Radio  Frequency 
l«aboratorieB  Model  107  Magnet  Charger.  State 
price  and  condition.  W'-llOS,  Electronics. 


SALES  KNOW-HOW 

CHICAGO  AREA 

Established  manufacturer's  agents 
with  contacts  in  Radio,  Electronic 
and  Telephone  industries,  seek  one 
additional  line. 

(1) .  Sixteen  years  continuous 
representation  for  2  largest  manu¬ 
facturers  in  their  field. 

(2) .  Highly  successful  back¬ 
ground  in  product  development. 

(3) .  Adequote  personnel  and 
office  for  customer  service. 

Hard  intelligent  soles  effort  guar¬ 
anteed  for  your  product. 

K.\>H20.  Electroilirti 
520  N.  Micliigan  Ave  .  Chicago  11,  HI. 


CONTRACT 

ENGINEERING— MANUFACTURING 

pipcfronic  ond  electro-mecliOfiicQl  dtviecs 

•  (kveloptd  to  meet  your  specificotioai 

•  monufoctured  per  somple  or  drowings 

TELETRONICS  LABORATORY,  Inc. 

Wntbury,  L.  I.,  N.  Y.— Wntbury  7-I02« 


OWNERS:  Let  factory-trained  experts 
treat  your  ailing  receiver 

HALLICRAFTERS,  HAMMARLUND,  COLLINS,  NATIONAL,  PIERSON,  RME 
Communication  and  television  receivers  and  transmitters 


Complete  reolignmeat 
Bondspreod  Colibrotion 
Sensitivity  Meosurements 


Imoge  Rejection  Rotios 
S  Meter  Colibrotion 
Rebuilding  to  foctory  stondords 


AuihpriM9d  S€frl€0  Corrtor 


RADIO  LABORATORY 


n  WARREN  STREET  NEW  YORK  7,  N.  Y.  WO  rth  2-7955 


MANUFACTURERS  WHOLESALER'S  DEALERS 

A  Mrric*  le  sot*  you  TIME  and  MONEY  by  locating  your  "HABD  TO  FIND"  tteme  and 
selling  your  "aoD-moTobl***  surplus.  _ 

Pleas#  writs  on  company  stabonory,  TELUNO  us  your  noods — SOX  OS  YOUB  8UBPLUB. 

ELECTRONIC  SURPLUS  BROKERS 

3232  Broadway.  N.  Y.  C.  27 


LEGAL  NOTICE 

KTATFMKNT  OK  TIIK  oWNKIlSU  1 1*.  M.\N.kGKMKNT. 

OK  rONOUKSS  OK  Al  m  NT  24.  j»|2.  AS 

AMK.NUKU  IIY  THK  ACTS  Ok  MAlU  M  J. 

1933.  AM»  JI  LY  2.  l«4tf  (TiUv  39. 
rnltetl  States  rudf.  Swilon  2331 
C»f  Klt?ctronicd  publWicd  Montbl>  at  Albany, 

'adlireaa  of  the  pubUxlier,  ^Itof. 
manaxiiiR  tKlm.r.  ami  buuineha  n»w‘'wer  ix:  I*uhll^r 
Mt  Graw  Iim  PubliFlilng  t  Inc.  .  30  42nd 

St  NVw  York  18.  N.  Y.;  KUilof  IhtnaUl  U.  Unk  .UO 
\\>xt  42n<!  St..  New  York  18.  N.  Y  .  ManajmiK 
W.  W.  Macl>onald  330  W.**t  «nd  8t.  N.*w  Y«rk  l». 
X  Y. :  Bubineiw  manager  Wallace  It.  IlUfKl  330  we.-.i 
42tid  .  New  Y  ork  18.  N  Y  , 

2  The  owner  Is:  M<SJraw-Hill  Kubllshliix  Compan>, 
Im  .  330  Weal  42nd  Strert.  New  York  18.  N  .  \  • 
SttK-kh«*Ulers  huUiinK  1  or  more  of 
W  MetJraw.  Kxecutor  of  t»»e  Will  of  Jamex  H  Mriiraw. 
3.50  We>.t  42ntl  Street.  New  York  18.  N  T  :  Jamea  H 
MoCraw.  Jr  .  Turtu  W.  MHiraw  and  Willard  T 
Ciievalier.  Trustees  lor:  Harohl  W  Mexiraw.  Jamen  II. 
Mctiiaw.  Jr.  Itonald  V.  klc^Jraw.  Curtis  W,  Mctiftw. 
all  of  330  West  42nd  Street,  New  York  18.  N.  T  ; 
Jame.s  H.  McGraw.  Jr.  and  Curti-*  W,  McGraw.  TruMeen 
for  t  athertne  fksmun.  3:hi  Went  42od  Street.  New  Torn 
If*.  N.  Y  :  Kdwm  S  Wllst-v  and  CurtU  W  Mcflraw. 
Trii«.tr*e»  for  James  H  MHJraw,  3rd.  Madison.  New 
I  Jerse\:  James  I!  Metjraw  Jr  .  :43ii  West  42nd  Street 
.New  York  18.  N  Y  .  CurtU  W.  McfJraw.  330  We.st  42nd 
Street.  New  York  18,  N  Y  ;  Dimald  V.  McGraw.  .V.O 
Went  42nd  Street.  New  Y’ork  18.  N.  Y  :  Mildred  W 
Ylcflraw,  .Madiaoii.  New  Jeraey;  Urac'e  W.  M'diren.  .^20 
Arenas  8t  .  IsSJolIa.  t'ahf. 

3.  The  known  bondholders,  mortxaaees,  an<)  other 
security  h**lderH  owning  or  holding  I  per**ent  or  more 
of  total  aiiKtiiiit  of  bond.s.  roorHages.  or  other  aecuiitiea 
are:  None 

4.  Paiagraphs  2  and  S  Include,  in  cases  where  the 
eiiA-kholder  or  security  bolder  appears  up<*fi  the  l*0oks 
tif  the  company  as  trustee  or  In  anv  irfher  fiduciary 
relati<*n.  the  name  of  the  permm  or  c»>riioratlon  for  whom 
Nuch  trustee  In  acting.  al.s*i  tlie  Hiat>in*ntH  in  the  two 
paiagraphs  show  the  afllant's  full  knowle«lge  and  belief 
as  to  the  cin’unLstaiH'es  and  ntndiiion'i  )in«ler  wh<ch 
stockliolders  and  security  hoI«lers  who  do  not  appear 
upon  the  l»o<*ks  of  the  oompanv  as  trustees.  hi>ld  st.vg 
and  securities  In  a  cai*aciiy  other  than  that  of  a  Uuia 
tide  owner. 

Mc<;nAW  HILL  IM  BLISHlN’t}  t'«»MI*ANT.  INF 
Itv  J  A  UKl{Aill)l.  Secretary 
Sworn  to  and  BubsrniM'd  Itefore  me  this  2t)th  day  of 

S.ntetidiet.  1849 

ISKXT.l  KI.VA  M\SHN 


An  ^ 

Investment  • 


Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

"Searchlight”  advertis¬ 
ers  almost  invariablv  re¬ 
port  prompt  and  satis¬ 
factory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 


Address  Classified 
Advertising  Division 

ELECTRONICS 

330  W.  42ad  St..  Haw  York  18.  N.  Y. 
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R.  F.  COMPOXEKTS-MICRO WAVE-TEST  EQEIPMEMT 


1.25  CENTIMETER 

"K"  BAND  MIXER  SECTION  tSS.OO 

"K"  BAND  DIRECTIONAL  COUPLER  11104 
APS  :I4  20  nil  $49.sa  <•. 

"K"  BAND  FEEDBACK  TO  PARABOLA  HORN. 

wllli  prev..iiru*ol  Wllolou  .  $30,00 

MITRED  ELBOW  coiir  to  n.vrr  $4.00 

TR  ATR  SECTION  ohoko  to  l•..ye^  $4.00 

FLEXIBLE  SECTION  1' rlioke  to  choko  . .  $$.00 

ADAPTER,  r.l  .'..tor  to  *i.  color . $9.00 

MITRED  ELBOW  knit  S  Moliom  rhoko  to  .-oicr 
VI. $0 

WAVE  GUIDE  I  >.  to  r  ft  $1.00 

K  BAND  CIRCULAR  FLANGES  $0< 

3J3I  "K"  BAND  MAGNETRON  $$$00 


10  CENTIMETER 

WAVEGUIDE  TO  UKilh  COAX  OOOK  , 

k.Soll  AOAITKU.  I'HOKK  FIa-WIU.  SIL-  i 
\  KU  1’Ia.LTKO  hUOAO  UANO  S37.S0  EACH 
WAVEGUIDE  DIRECTIONAL  COUPLER.  27  tUv 
Naw  tvpf  l  AlIV  4:AAN.  «ltli  4  m.  MottM 

. J32.W 

SO.  FLANGE  to  r>i  cliuke  AiUpKrr  iu.  Umg 
•  ».\  14  in  \  o  in.  ffiudf.  tviM*  •  N”  out^put 

■kaiiipling  pfi*h»*  .  $27.50 

Crystal  Miter  with  tunabir  output  TU  pick  up  loop 
"N  "  t'onnector^.  T>p»‘  <i2.\llll.  .  ■  $14.50 
Slotted  line  probe,  l^rolte  dt'ptb  adiiLitabU'  SperrN 

rorn«‘tor.  t>pe  CI'U  14.\AO  . $9.50 

Coatial  slotted  section.  Si'  rigul  ooat  with  carnage 

aiitl  protw*  ...525.00 

Riplit  Anfle  Bend  •$'  ra<liii<i  K  or  II  plain. $15. 00 
Right  Angle  Bend  ratJiu<$  F  or  )1  plain-'Cin-ular 

rtaiot**'  $15.00 

AN  APR5A  iu  <111  antetiiia  (xiuipinent  consisting 
I  ttf  two  |M  CM  uaiegunle  !>ections.  each  polarizeil 

'  4'.  ilt  grro . $75.00  per  set 

APN>7  McNally  Cavity  for  TOTlt.  with  tuning 

nIius  .  $5.50  each 

'■$"  BAND  XTAL  MOUNT.  i;oI<l  ptate<l  w.2  type 
N  foimecloi  H  $12.50 

PICKUP  LOOP.  Tvpf  N  thitput  .  $2.75 

TR  BOX  INck  up  iKNip . $1.25 

POWER  SPLITTER:  :2<>  Klystron  input  <liial 

S  .•ii'piit  .  $5.00 

MAGNETRON  TO  WAVEGUIDE  >  oupler  with 

721  .\  'luplexer  rantv.  giiM  platfil . $27.50 

10  CM  WAVEGUIDE  SWITCHING  UNIT,  switches 
I  input  to  am  of  ■’>  outputs  Staiitianl  I x 
gui-l»-  with  -Miuan*  ftang*-'  Complete  with  ll’ 
va<'  oi  •!('  airangisl  '.witching  motor  Mtg  Hay - 
rheon.  CUi*  24AAS  Nt^w  amt  complete  $150.00 
*'S”  BAND  -Mixer  .\sN«>mbly.  with  cixsial  riioum. 

li.i-k  111!  ltM»p.  tiinahle  output  $3.00  . . .  .  .  _ _  _ _ 

721-A  TR  CAVITY  WITH  TUBE.  Ciuiiplete  with  3  cm.  90®  bend.  14'  long  twist  with  p'cvmri/ 

’uniiu  pluKgeiv  $12.50  „ig  nipple  .  $6.00  ea. 

10  CM  McNally  CAVITY  Tsp<  .•<<;  $3.50  3  cm  S"  rune  lx"  loiu  $5.50  ea. 

WAVEGUIDE  SECTION  Mr  4|  .\  1C  Angle  3  cm.  ‘S  ' cune  r.- 1..ng  $3.50  ea. 

Hell. I  ■  «  tt  »i\  s*  siofie-l  S. .  1  $21.00  3  cm.  right  angle  bends.  '  K  plane  is*  long  i 

10  CM  OSC.  PICKUP  LOOP,  with  male  !{ome.iel|  to  <'over  .  $6.50  ea 

output  ..  $2.00  3  cm.  Cutler  feed  dipole.  11'  from  parabola  mount 

.(  10  CM  OIPOLE  WITH  REFLECTOR  m  Incite  to  ;e«s|  |)h<  k  $8.50  ea 

10  ball.  W'tli  tviH-  ■  N"  or  visTry  rffing-  $4.50  APS-31  miaer  sertlen  lor  mounting  two  2K2'  • 
i  10  CM  FEEDBACK  DIPOLE  ANTENNA  in  luc  IUa<i>n.  reterem-e  canty  ] |t24  TIC  tulo  New  and 
k.  ite  ball,  toi  iw  with  paialxtia  *%'  Itigi.l  C'.<a\  t'omplete  w ith  attenuating -klugN  $42-50  ea. 

>0  Inp'i*  $6.00  DUPLEXER  SECTION  lor  11124.  $10.00 

PHASE  SHIFTER.  M  CM  WAVKCI  llt>.  WK  CIRCULAR  CHOKE  FLANGES,  yoli  l  bra^^  .  .55 
I  TM’I.  KShSiMt:  y.  IM.ANK  To  H  i‘I.ANF  SQ.  FLANGES.  FLAT  BRASS  ea.  .55 

>4  MATCIIINC  SLr<;s  MARK  s  UAI>\U  $95.00  FLEX.  WAVEGUIDE  $4.00  Ft 

M  72IA  TR  cavities.  Iieax\  *iher  pUt«si  $2.00  ea.  TRANSITION  1  x  •«  to  I  >«  x  S.  14  in  h  $8.00 


TEST  EQUIPMENT 

TS-II7/GP  10  CM  WAVEMETER  TEST  SET. 

Mig.  •  Siienv  '  240b  ;540b  MC.  Micrometer  Adj. 
Coaxial  rauty.  Kre«i.  Mea?*  hv  absorption  or 
trarnmissioii  oiethotl.  Mounts  Crystal  Current 
Meter  A  I  alib.  Chart . $175.00 


VSWR  AMPLIFIER  TS-12  AP.  I  nit  1  3  stages 
•t  .Kmplif.  an<l  l»i<Kle  R*s-ti!ler  w  direct 
\  S\VK.  reatling  on  iiiet«T  ll.'»  yolu  t>0  eye. 
.VC  l•pelat|on  w  Inst.  HK  and  CCT  dtag. 

New  . $285.00 

SLOTTED  LINE  PROBE  ami  Mat<tie<l  Ter 
mmatKin  inci<l'g  .VLWvsorles  TS-12  .\l'  I'nit 
2  inci  I  t;si  f.  ct;92  \  .  ttiirt  r.  <  i  . 
I  I  .  cesT  r.  Mxrx  i  ,  \  . 

Ctihti  C.  1  .  plus  T<h>|s  NVw  $200.00 

COMPLETE  TS'12/AP  UNITS  1  AN02  $450.00 


3  CENTIMETER 

GUIDE  UNLESS  OTHERWISE 
SPECIFIED) 


(STD.  r 


3  CM  WAVE  METER.  Ordnance  Tvp<  .  Micrometer 
Heaii.  <  oierage  'ipoO  to  b*  MC.S  with  rahb  chart 
.\l>sorpfion  typ»*  W  circ.  Flange  or  XMSM 
SV  so  flanges.  N.-w . $75. OO 


MODEL  TS-268/U 


Test  set  designed  to  provide  a 
means  of  rapid  checking  of 
crystal  diodes  IN2I.  IN2IA. 
IN2IB.  IN23.  IN23A.  IN23B. 
Operates  on  1*2  Ory  cell 

battery.  3x6x7. 

Nmv  $35.00 


X'*  BAND  PREAMPLIFIER,  outulst.nf  of 
2  72.1  \  it  liM-al  <»cillator*beacon  feeding 
waiegutile  and  TR/ATR  Duplex  >e<i  incI 
3b  Me  Cr<*  .\mp  with  tultes  .  $57.50 


RIGID  COAX. — 58"I.C. 

rigid  coaxial  tuning  stubs  with  lernler  spib  a<l 
Jlistliunt.  <r«bi  I'lateFi  .  $I7.M 

7.'  RIGID  COAX  ROTARY  JOINT.  I‘ievsurize.1 
Sperrv  ssiiFtil.:.  (i„hi  ciaiFsl  $27.50 

Dipole  assemblv.  Carr  of  SCH- ’.s|  $25.00  ea. 

Ilotarv  mtti*  Cart  of  Sl  it  ‘.s4  .  $35  00  ea. 

RIGHT  ANGLE  BEND,  with  flexible  •■‘ax  outpur 

pickup  iN.p  . IP  00 

SHORT  RIGHT  ANGLE  BEND,  with  pievsiirizln.: 

nippb  $3.00 

RIGID  COAX  To  f1t  \  «s>*x  isiiuiector  $3.50 

STUB-SUPPORTED  RIGID  COAX,  gold  plaT^si 

■'  lengths  ivr  l••ngth  $5.00 

RT.  ANGLES  for  above  $2.50 

RT.  ANGLE  BEND  15'  L.  OA  ..  $4.50 

FLEXIBLE  SECTION.  1.'  I.  Male  tn  le 
tbale  ...  34.25 


Random  Lengths  wavegd.  6' to  D' |.4(  .  $I.IO'Ft. 
WAVEGUIDE  RUN.  !'«'  x  S'  guide.  <*oo>isting 
ot  4  tt.  .vH'tton  witfi  lit  angle  t>end  on  one  en<l 

2’  4'-  deg  Ik'IuI  iitfuT  ♦•nd  .  $8.00 

12'  SECTION  4'.  <|eg  Twist,  im  .leg  tnnd  $6.00 

II'  STRAIGHT  WAVEGUIDE  s«Ttion  choke  to 
c<»ier  Spe.'Ul  fuavy  Coristructi>Hi.  siher  platnl 
$4.50 

15  DEG.  BEND  Di'  choke  to  coyer  .  .$4.50 


5  FT.  SECTIONS  choke  to 
l'late<l 


Silver 

$10.00 


18'  FLEXIBLE  SECTION  $17.50 

-X'  BAND  WAVEGUIDE  IS'  x  S'  <>D  1  IK' 

wall  .\luinin  im  .  .  . IVr  K<m»i  $  .75 

WAVEGUIDE  1'  \  S'  1  D  .  IVr  Foot  $1.50 

TR  CAVITY  For  724  .\  TK  Tulie  $3.50 

3'  FLEX.  SECT.  x|.  hatige  to  Cir<*.  Flange 

.\lipT  $7.50 

724  TR  TUBE  « 41  Tit  1 1 .  $2.50 

SWR  MEAS.  SECTION.  L  with  2  type  ‘  N” 
‘U'piit  piolNs  .MTD  full  wave  aiwir*  Hell  niX* 
gu'd-  Siller  pUted  $10.00 

WAVEGUIDE  SECTION.  12'  long  choke  r..  cove. 

4*.  <teg  twist  A;  la'hus.  hti  .p-K  .  $4.50 

SLUG  TUNER  ATTENUATOR.  W  K  guide,  gohl 

pUK-.l  $6.50 

TWIST  ;♦<•  choke  fo  <'«yer  w  press  nip 

p:e  $6.50 

WAVEGUIDE  SECTIONS  2S  ft:  Umg  sihcr  plateu 

with  <hok<‘  flange  .  $5.75 

ROTARY  JOINT  •  hok<-  to  choke  $17.50 

ROTARY  JOINT  1  fi.ike  to  chok**  with  deck  mount 
iiig  ..  .  $17.50 

3  cm.  mitred  elbowi  >.  ’  plane  Mnp)a'e.i  $6  50  ea 


$7  SO 
$16.50 


R.  F.  EQUIPMENT 

LHTR.  LIGHTHOUSE  ASSEMBLY.  Part  of  UT- 
.\IMf  A  AI*<J  I.**.  Recfiier  ar  1  Transmitter 
Dighthoiis*'  ravities  with  assor  Tr  I'ayitv  an<t 
Type  N  (  I’M;  T  >  Ib  vr  T  sf  i  2(  4o.  2C4n,  11427. 

Tum-.»hle  .\FX  24o<t  2700  Mrs  S.her  plated  ...  ......  ..... 

$49  50  RIGID  COAX 

APS-2  lOCM  RF  HEAD  COMPLETE  WITH  HARO 
TUBE  <71'H<  Ihilser.  714  Magnetron  417.\ 

-Mixer  all  righl  •xiax.  im*l.  rcir.  front  etid 
$210.00 

Beacon  lighthouxe  cavity  10  cm  with  mmiaMirc  2'* 
volt  |ir  I  M  m-.t-  r  Mig  Herna  d  Ituv  $47.50  ea. 

T.I28-  APN-19  10  cm.  radar  Beacon  transmitter 
package.  <ise«|.  levs  tubes  $59.50  ea. 

SO-3  "X“  band  3cm  RF  package,  new-  romplete. 

I-'-  u'hng  r‘-<-ei\er  unit  as  illi|sttat*sl  on  Pag*- 
ii:.  v  -liime  2;  ll\D  LAP.  S*ries  $375.00  ea. 

Pre- Amplifier  cavities  txp**  ‘M  '  T41b'.'.*M<;i.  i.*  ux 
44»;.\  I  gfitliiiiix* 'ute-  ( '••mph-tely  tunable  il.-a‘\ 

•  ;h.T  i>l,ii»s|  .•i*ii..»riicfi<»ri  $.47.50  ea. 

RT42  APS  6A  RF  HEAD,  r-itupl  wuh  7‘2'\ 

M.ign.tr<in  magm-*  pulse  xfnr  TH.V  \TK  72: 

\  H  pN  ai  .iH*-  aii'l  iH-aif.ti  mourr.  pr.-  amplltier 
I  S.-.I  h'l'  e\c,  <-<»ml  .  $97.50 

AN  APS-I5A  “X  ’  P.aiKi  ••u  pl  l(F  b.'a<l  atel 
ni.'diilaf ■•* .  md.  72'  \  11  .uti.-ti-'ii  luagtH-'. 

■yy-*  72  .K  H  klystimi'  'l-s-.il  -‘sf  a  leacon  , 

IH2I  TIC.  reit  ampi  -luph-yer,  IIV  supply, 
f'lower,  pulse  xfiiir.  peak  Pwr  Out  4'.  K\V  apx 
Input  11-'..  4IHI  .-i  M<Mliii.i'<  r  leils.-  .iuration  .■'>  2 
apy  1  :  K\',  t’K  Puls*-,  with  all  tuln-s 
itii'l  Tl'.P..  ^2'<l!.  HKI4  TI.  two  72'.  r<iniplet» 

Pks  $210  00 

S  BAND  AN  APS2.  r-unph-ie  ItF  Ic-a.l  ami  m<Mlii 
lat.e,  inriu'ling  luagri.-fron  ami  mactiet.  417.\ 
iiiiv*-!.  Tit  re<'*-ii*-r  duplex*--,  filciyyer.  *-tc.,  and 

.-•  ii.l.l.-’*- puD.-r  With  tuhes.  u-<-d.  tai;  .-imliti.c 


t/»"  RIGID  >4  "IC 

CG  54  U  I  t'mt  flexible  s«H*tion  > 

^h'  RIGID  COAX.  Hegfl  Siip{H>rte<l  t 
SHORT  RIGHT  ANGLE  BEND 

'*  ■  .  . ’h  ile*-k  mounting  . 

'I  s.Hii.in  rr  »;o  . 


pM-s 

$15.00 

$1.20 

$2.50 

$15.00 

$5.00 


MISCELLANEOUS 

"N"  patching  ciit'l  r<;il  I'  female  f" 
b  r  Using  m;-,  I  .-ahl*.  12'  long  $2.25  ea. 
'l*S  IH  tlange'l  nipple  .xml  iii'»-ff  a'setuliU 

n.taty  <-oiipiing .  .  $3.75  ea. 

<onn*-i-t.<r  Nayy  tvin-  4;*'-7‘*  $1.50  ea. 


$1.85  ea. 

I’Uls,-  .-ah!.-  a'seiiihly  W.-s'eiji  Kl***-‘ric  tvp*- 

Dl*.  ;2»i2.  I"  tee.  long  $4.50  ea. 

Ih.hiKh-ll  Jai  k  We-*.  Ill  H.H-tr  <•  Ho  12:»*»2  I  D  H 
.  $3.75  ea. 

X.ljpte-  -yiH-  \  Ih;*<  r  t,.  Ih;i7  i  ..r  1-  I 

Ob’-  $4  50  ea. 

ADAPTER  TYPE  N‘  TO  RG-TI  U  CONNEC- 
TOR  $5.50 

F.29  SPR-2  HIGH  PASS  FILTER  PO  AN' 
APR.5AX  TYPE  ‘  N  ‘  CONNECTORS  $12  50 

M.tgfu-tr.ci  . . .  t.,  ,.Ma\  $5.00  ea 

MAGNETRON  COUPLING  1  ]*>  ri  M 

"t-.L-Unl.  $84.50 


WAVEGUIDE 


I'l  ft.  h*ngTh« 


ALL  MtRCHANOISt  GUARANTEED  MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  F  0  B 
NEW  YORK  CITY  SEND  MONEY  ORDER  OR  CHECK  ONLY.  SHIPPING  CHARGES  SENT 
COD  RATED  CONCERNS  SEND  P  O  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 

4  o.$i.$ir:MrATioi\N  Ef^i:ip.$iE!\'T  ro. 

131  "Ell"  Liberty  St,,  New  York.  N  Y  Att:  P.  J.  Plishner  Cable  "Comsupo"  Ph,  Digby  9-4124 
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SEARCHLIGHT  SECTION 


Tube  Kre«|.  Rant**  Pk.  P^»r.  Ou 

iJJI  mr  KV, 

iJ2l’.K  9:i45-»405  me  50  KW 

iJ22  .«fl7-3333  me  2«5  K>\ 

2J2h  20V2-30I9  me  275  KW 

2J27  2055-2W2  me  275  KW 

iJ32  27S0-2S20  me.  2K5  KW . 

2J34  270IV2740  2H5  KW 

2Ji7 

2Ji»  PkK  :i24'f  :i26:i  me  5  KW 

2Ji^  PK*  :t2«7  me.  h7  KW 

iJ4»  *<305  i*325  me  10  KW 

iJ44  ‘MNMVOiOOme  5H  KW 

iJ*l  .UMM)-3i00  me  :i5  KW 

iJ42  201 4-3010  me  35  KW 

JJJI  24.<NI0  me  .‘»J  KW 

SJM 

7I4.\Y.  .5 

7tH|)Y  2720  2I>00  250 

724HY  2K4MJ  me  1000  KW 

729i:\  2SIM>  1000  KW 

725-A  0345-0405  me  50  KW 

7M-A  9345  0405  me  50  KW. 

72R-AY.  BY.  CY.  l»Y.  KY.  1-Y.  <iY 
7M..\.  H.  r.  1)  6H(V  7I0  5l)  KW 

7IW-AY.  BY.  I»Y.  KY.  KY.  <iY 
Klyatront:  723.\  H  $12. M: 

707H  W  ('avlt; 
4l7A$2tM  2K41$4S.t« 


3  CM  RECEIVER  | 

4  wmiilel**  Mith 

\V.<i.  >IU«»r  <723 

\  HI  Kec  Fll.  Power 
«  Miiffes  IF 
<0%<'7i  3M.S0 


ipt^lAAi'*'.  $i: 


GE  Mainet  i\pe  MTTii.'.ll.'.  Gl  ili->t; 

poir*  tatv'i  tariablt*  trimi  2  1  ‘i* 

I  I  2*  i22<>o  I'olf  <lia  1 


r'liiplH*'  2  r.implete 
rrat*'  .Shippma  «r 
*rpK  r2A2'*0  22:i  A 

$35.00  t«r  t«t  o1  2 


'•lllppItlK 

Sl«  »• 


I  I3<K  iiipiit 
output  11. *• 
Rll  4m*Ttt 
$29.9$  *• 


AM  APG2  Servo 


Telephone  Handtet  Shell.  Kor  TSIU 
W  K  Luht  H«*ulit 

Tape  Bndie  TQOIS:  M<'Klio\  uoe«l  foi 
White  1‘aitet.  tor  Sight  lt«‘)i<lini(  • 
tfouMTiiKioti.  SrKfl.M*  PKB'K 


2IMMMI 
254MN) 
:t<NI00 
:i300n 
3.‘0M>0 
4(NMI0 
.VMNMI 
.VOMNI 
5701 M) 
754MIO 
ihlp  type 
Id  ^t<>ek 
92.2S 


.E.  Teletype  Switchboard  >5.  t'omplete  In 
KtaUation.  H  2o  tt  havt  NKAI'  KXIMIUT 
PAt'KKh  AVAlt.ABLK  KtiK  INSPlXTluN 


200000 
220000 
Teo  For 


THERMISTORS 
D-167332  (tnhei 
0-170396  ibco'lt 
0167613  thiitton) 
0-164600  for  MTd 


VARISTORS 


0-170225 

0-167176 

0-168687 

0-I7I8I2 

0-171528 

0-168549 

0-162482 

0-163298 

0-99428 

0-I6I87IA 

0-171121 

3A(I2-43I 

0-167020 


KS  9007:  lYi:  ll.'iV.  400  2400  cv.  T.; 

MA,  1710  Vet.  i::  MA . 

0-160333:  Prt;  It'V.  400  2400  n  »ee: 

.\mp  7  7V,  .Vtnp . 

G.E.  27471957;  Pri:  HM)  110/12o  i;;t»V 

v\.  Se<  .  2  5V.  2"  .$nip  MV  in> . 

0-163254:  Vri:  ll-'.V.  4oo  Se.-;  f.  :5V 
«,3V.  2A;  6.3V  lA.  P/0  AN/APQ5 
KS-9685;  l*ri:  115V.  4o(*-2400  ry.  Sw:  tj 


.\ix\4;^KTRo:%’5t;  -  It  x%  DA  It  - 


SUPER  SONICS 

QBS/Q  JA  l»n\.>n  iNrillator  iuiit>  tom  I 
pW-te  .  $625.00; 

QCU  Matneto  >trictluii  head  lU'A  t^pe  t'U  27'«22't-<  i 
NV'*  $75.00  ! 

Stainleti  Steel  '>tr.emiiiiitig  h<msini->  tor  aho\e 
$18.50 

QBG  Driver  Amplifler.  Ni-h  $200.00 

QCU  Matneto  u’tlon  he«<l.  roll  piare  «^%enihl\. 

hew  $14.50 

QCQ^2  QC6  Matneto  -.trirtion  ht-g.l  coil  plate 

*'>*-nihlv  .  $14.50 


SK 

SF 

S4. 

SK 

SX 

SOI 

so:i 

.S4»8 

.so» 

S4»  I  :i 
S4| 
SI' 
T.\J 
THK 
TKI. 
TU.M 

.\I*K 

.%PS2 

APS:i 

.tPS^t 

.%P.S« 

.4PSIO 

.%PSI.T 

.%n.\ 

«|HF 
4(HI> 
Q4I| 
WK.% 
K.\K 
I  p.\:« 
4P.>« 
».%B 
icri  15 

m  i  lu 

Vl» 


WILCOX  CS390 
CONTROL  EQUIPMiNT 

FOR  AIRPORT  CONTROL  GROUND  STA. 
TION  Staii'lanl  iela>  rat'k  Itoavlng.  monitor 
iouii  speaket.  iliial  channel  receiver  aniphller 
T>'pe  109  .V  contr«>l  panel,  mirruphone  -.peech 


MAGNETRONS 

Fre«|.  Ronte  Pk.  Pwr.  Out 


MAGNETRON  MAGNETS 

Ooua*  Pole  Diocn  Spacind  Price  I 

4tl5t  3  I  In  •'*  H  in  $12. 5t  I 

4246  21  32  In  3  4  in  $17.56 

1366  1  5  H  In  15  16  11)  $12.56 

IK66  I  5  h  tu  1  1  2  ID  $14,96 

Klectromadnets  for  tnadnecrona  768.5  $24.56  ea 


TUNABLE  PKGD.  *'CW''  MAGNETRONS 

QK  61  2;':'  ;:2n.)  me  QK  t;2  ;:i.*.»*  ;;{7.5  mr 

QK  -10  2'‘'MI  ::ii2'.  me  QK  v*  2»::5  r»*0  me 

.\eM  Ciiatantee.!  .  Each  $65  00 

QK  ’.tr.  Raytheon  $150.00 
Fil.  Trane,  for  alvoe  11.5V  60  ry  l*n  four 

6  :!V  4A  s.-.-  .'.tNMjVT  . .  $27.50 

Matnotron  Kit  ol  four  QKN  26:%  337.5  mr 


BC  686  LINE  AMPLIFIER 

W  ith  magnet  nngeT.  3  tube  2M>»  amplifier.  For 
|i>eal  iR'int  to  point  telephone  operation.  reiiii>i- 


SCR  584  sjsyi 


I)  16X1X4  miere^*.  up  to  2fHM»  ITS.  ISiXl  ohm 

"term .  $4.00 

I)  IT04W:  25  '.o  T'.  .  rnieriHer.  S  KV.  .'.0  ohm- 

Imp .  $16.50 

I)  I6:.:m7;  !»,  iumto^*  $7.50 

PULSE  TRANSFORMERS 

GEK..2745  $39.50 

G.E. K. -2744- A.  ii.'j  KV  huh  Voltage.  ;<  2  KV  Li>« 
Voltage  200  KW'  oper  (270  KW*  mat  1 
micro  -ec,  or  ^  mieroNec  t6  600  PI»S  539.50 
W.C.  -IM6617:i  Hi-Volt  input  transformer,  W  K. 
iinp>‘dance  ratio  .50  otuna  to  :*00  ohnit.  Kre«i 
ratifcv:  10  ke  to  2  me.  2  sections  parallel  nm 

iiecre<l.  potterl  in  oll . $36.00 

W.E.  KS  9x00  Input  trandormer.  Winding  ratio 


.'Hi  Ohm*.  Sec  Imp;  4.»«  Ohms.  I*ul-.e  Width:  1 
MicroMNv  1*ri  Input:  9  5  KV  ITv.  Se.*,  Output 
2h  KV  I'K  Peak  Output:  tOO  KW  HiHlar  2  7.5 

Amp . $64  50 

W.E.  7I>lt>92Tl  HI  Vult  input  Tran-former 

$27.50 

G.E.  K24*.0A.  Will  receue  nKV.  4  micro  -ecml 
pul-e  on  pri  -ecomlarv  delirerirH  14KV  Peak 

Po^er  nut  lOoKW  OK  . $4.50 

G.E.  •  274x.\  Ihjise  Input,  line  to  magnetron 

$36  00 

£9280  rtah  Pul-e  or  Uhv  king  fhw  illator  XKMU 
Krei|  limits  7:Mi.!t|9  c\  .{  amdings  turns  ratio 
1  1  1  Oimensions  l  13  16  t  14-  19  32  .  $1.50 

Raytheon  I  X  xou;;  :{x  :2  Turns  T  V  Pmmi  ums 

G  E.  9318  Pulse  Xfrnir  1 :1  1  $K50 

UX  1350  .  $5.95 

nhse  i:i2  AWP  1. 4214;:.'.  $8.00 

Ihilse  134  IWV  2K  I.440s;);.  $2  25 

PRECISION  CAPACITORS 

0.iu;07:  »  I  mr.l  m  I'.im  v.lr,  .11  tu  plu<  1'.  .1.  . 


UG  Type  Connectors 
Full  Line  of  UG  Connectors  in  Stock 
Immediate  Delivery 

AMPHENOL  “AN”  CONNECTORS 

Lar9e  Variety  Available 
At  Great  Savings 
Send  Us  You  Spec.  Let  us  Quote 


ALL  MERCHANDISE  GUARANTEED  MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  F  0  6 
NEV^  YORK  CITY  SEND  MONEY  ORDER  OR  CHECK  ONLY.  SHIPPING  CHARGES  SENT 
COD  RATED  CONCERNS  SEND  P  O 
MERCHANDISE  SUBJECT  TO  PRIOR  SALE 

>'irATio:\'s  kiii  ipmkat 

131  "Ell"  Liberty  St.,  New  York,  N.Y.  ATT:  P.  J.  Plishncr  Coble  "Comsupo"  Ph  Digby  9-4124 


••vde  input  New  wiOi  4i|  tube-  $49.50 

APS-IO  MODULATOR  DECK.  rompMe.  less  tulie- 
$75.00 

BC  i203B  IKK  pui'^e  motiulator  .  $125.00 

BC  758A  Pulse  tu.Mlulatn-  $395.00 

725A  maanetron  pulie  transfarmary  $18.50  ea. 

PULSE  NETWORKS 

I5A— 1-400-50;  1'.  K\  A'  t  KT.  1  mhroaec  .  4*n. 
I  I'PS,  Ml  ohm-  imp  $42.50 

I  G.E.  if.K::  •.  2«»Mi  Mi|»2T.  6KV.  '  K"  cirruit.  :! 
I  -ern.tiis.  5  mirru-ei’on.l.  2»Mhi  PPS,  .50  ohm- 

'  . ‘-“‘-e  ....  . $6.5fl 

;  1.3  64  SIO:  H  2  24  4ii'.i  '.0P4T:  ;1KV. 
. .  ..  .  -  Heetlnns,  M 


PULSE  EQUIPMENT 

MIT.  MOD.  3  HARO  TUBE  PULSER:  Output 


PRECISION  RESISTORS 


TELEPHONE  EQUIPMENT 


400  CYCLE  TRANSFORMERS 

352-7273:  Pii  n:>V.  4iin  r\.  .See  6  ;V.  2  5  Amp 
6.3V.  .06  .\nip;  6  :V.  ■*  .\mp:  '.V,  6  .\mp.  7ofi 
VPT  2-5U4’i.  Kor  APS-15.  T20I  $4.75 

352-7176:  ITi:  II.’.V.  4»m'  r\  Se.  6  ;;v.  2ti  Amp. 


30'  U.S.  ARMY  SIGNAL  CORPS 
RADIO  MASTS 


TRANSTAT  AMERTRAN 


SO-I  AND  SH-M  RADAR  SF.TS.  <  omiilete. 
in  I  xeal  but  t:irellent  ronriitinii.  10  CM 
Siirfa<‘e  Se««r«*h  iming  13.120  or  2*127  Mag¬ 
netron.  707  Miaer.  PPl  Indlrator.  Input 
1I.%VIN'.  I'.iesi  on  Men'hiint  shloM  through¬ 
out  tlies%orl«l.  Ft't'  .\ppr0se4l.  fiiiiirantesNl. 


WHITE  FOR 
C.E.C.  MICRO- 
WAVE  CATALOG 
NOW  AVAILABLE 


MARINE  RADAR 


CRYSTAL  DIODES 
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8RANO  NSW  SURPLUS  OFFERED  8Y  A  LEADING 


14.50  each  net 


A.C.  MOTORS 

S071930,  Delco,  115  V.,  60  Cycle,  7000 
r.p.m.  Price  $4.50  each  net 

36938-2,  Haydon  Tim¬ 
ing  Motor,  1  10  V.,  60 
cycle,  2.2  w.;  4/5 

r.p.m. 

Price  $3.00  ea.  net. 

Hayden  Timing  Motor — 1 10  V.,  60  cycle, 
3.2  w.,  4  r.p.m.,  with  brake. 

Price  $4.00  each  net. 

45629R  Haydon  Timing  Motor,  110  V., 
60  cycle,  2.2w.,  1  /240  r.p.m. 

Price  $3.00  each  net. 

1600  Haydon  Timing  Motor  110  V.  60 
cycle  2.3  W.  1  r.p.m. 

Price  $2.70  each  net. 

36938-3,  Haydon  Timing  Motor,  1 10-V., 
60  cycle,  2.2  w.,  1  1  /5  r.p.m. 

Price  $2.70  each  net. 

36228  Haydon  Timing  Motor,  1  10  V., 
60  cycle,  2.2  w.,  1/60  r.p.m. 

Price  $2.70  each  net. 

Eastern  Air  Devices  Type  J33  Synchron¬ 
ous  Motor  115  V.,  400  cycle,  3  phase, 
8,000  r.p.m.  Price  $8.50  each  net. 

Telechron  Synchronous  Molar,  Type  B3, 
115  V.,  60  cycle,  2  r.p.m.,  4  w. 

Price  $5.00  each  net. 

SERVO  MOTORS 

CK  1,  Pioneer,  2  phase,  400  cycle. 

Price  $10.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle 

Price  $4.00  each  net. 

10047-2-A  Pioneer  2  phase,  400  cycle, 
with  40: 1  reduction  geor. 

Price  $7.25  each  net. 

fPE-25-11,  Diehl,  Low-Inertia,  75  to 

1  1 5  V.,  60  cycle,  2  phase. 

Price  $16.00  each  net. 

FPE-49-7  Diehl,  Low-lnertio,  1 1 5 -V.,  60 
cycle,  2  phase,  3.0  amps.,  10  w.,  out¬ 
put.  Price  $34.50  each  net. 

fP-25-2,  Diehl,  Low-lnertio,  20  V.,  60 
cycle,  2  phase.  Price  $9.00  eoch  net. 

fP-25-3,  Diehl,  Low-Inertia,  20  V.,  60 
cycle,  2  phase.  Price  $9.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle,  with 
40: 1  reduction  gear. 

Price  $6.25  each  net. 

MINNEAPOLIS-HONEYWELL  TYPE  8 
Port  No.  G303AY,  115  V.,  400  cycle, 

2  phase,  built-in  gear  reduction,  50  in. 
lbs.  torque.  Price  $7.50  each  net. 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  and 
AN5730-3  Transmitter  26V.,  400 
cycle 

Price  $40.00  per  set  new  sealed  boxes. 

Kollsman  Remote  Indicating  Compass 

Set  Transmitter  part  No.  679-01,  indi¬ 
cator  part  No  680k-03,  26  V.,  400 
cycle  Price  $12.50  each  net 

GYROS 

Schwein  Free  &  Rote 
Gyro  type  45600 
Consists  of  two  28 
V.  D.C.  constont 
speed  gyros.  Site 
8"  X  4.25"  X  4.25" 

Price  $10.00  ea.  net. 


$chwein  Free  &  Rote 
Gyro,  type  46800. 

Some  os  above  ex¬ 
cept  later  design. 

Price  $1 1.00  each  net. 

Sperry  A5  Directional 
Gyro,  Part  No 
656029,  1  1 5  volts, 

400  cycle,  3  phase. 

Price  $17.50  each  net. 

Sperry  A5  Vertical  Gyro,  Port  No 

644841,  1  15  V.,  400  cycle,  3  phase. 

Price  $20.00  each  net. 

Sperry  A5  Amplier  Rack  Park  No 

644890.  Contains  Weston  Frequency 
Meter.  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter 

Price  $10.00  each  net. 

Sperry  A5  Control  Unit  Port  No. 

644836.  Price  $7.50  each  net. 

Sperry  A5  Azimuth  Follow-Up  Amplifier 
Port  No.  656030.  With  tube 

Price  $5.50  each  net. 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit.  115  V.,  400  cycle,  3  phase. 

Price  $8.00  each  net. 

Norden  Type  M7  Vertical  Gyro  26  V., 
D  C.  Price  $19.00  each  net. 

Norden  Type  M7  Servo  Motor.  26  V., 
D  C.  Price  $20.00  each  net. 

Allen  Calculotor,  Type  Cl  Bank  and 
Turn  Indicator,  Part  No.  21500,  28 
V.  D.C.  Contains  28  V.  DC.  con¬ 
stont  speed  gyro. 

Price  $10.00  each  net. 

D.C.  MOTORS 

Jaeger  Wotch  Co.  Type  44-K-2  Con- 
toctor  Motor,  Operotes  on  3  to  4.5 
volts  D.C.  Mokes  one  contact  per 
second.  Price  $2.00  eoch  net. 

General  Electric  Type  5BA10AJ52C,  27 
V.  D.  C.,  0.65  omps.,  14  oz.  in 
torque,  145  r.p.m.  Shunt  Wound,  4 
lead  reversible.  Price  $4.70  each  net. 

General  Electric  Type  5BA10AJ37C,  27 
V.  D.  C.,  .5  amps.,  8  oz.,  in.  torque, 
250  r.p.m.  Shunt  Wound,  4  leads  re¬ 
versible.  Price  $6.50  each  net. 


D.C.  MOTORS 


5069625,  Delco  Constont  Speed,  27  V., 
120  r.p.m.  Built-in  reduction  gears 
and  governor.  Price  $3.90  each  net. 

A-71S5,  Delco  Constant  Speed  Shunt 
Motor,  27  V.,  2.4  amps.,  3600  r.p.m., 
1  /30  h.p.  Built-in  governor. 

Price  $6.25  each  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
V.,  0.7  amps.,  7000  r.p.m.,  1/100 
h.p.  Price  $3.75  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

5069456,  Delco,  27  5  V  ,  10,000  r.p.m. 

Price  $4  70  each  net. 

5069600,  Delco,  27  V.,  250  r  p.m. 

Price  $5.00  each  net. 


5069466,  Delco,  27 
V.,  10,000  r.p  m 

Price  $3.50  each  net. 


5069370,  Delco,  27  V.,  10,000  r.p.m. 

Price  $4.70  each  net. 
5069230,  Delco,  27  V.,  145  r.p.m. 

Price  $5.00  each  net. 
5.  5.  FD6-16,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $3.75  each  net. 
5.  5.  FD6-18,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $3.75  each  net. 

5  5.  FD6-21,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $3.7$ 

Sampsel  Time  Control  Inc.  Alnico  Field 
Motor,  27  V.  D.C.  Overall  length 
3  5/16"  by  1  Shaft  Vs"  long  by 
3/16",  10,000  r.p.m. 

Price  $4.50  each  net. 

GENERAL  ELECTRIC  D.C. 


SELSYNS 


8TJ9-PDN  Transmit¬ 
ter,  24  V. 

Price  $3.75  each  net. 

Dial 


8DJ11-PCY  Indicator,  24  V. 
marked  — 10°  to  -f-65°. 

Price  $4.50  each  net. 

8DJ11-PCY  Indicator,  24  V.  Dial 
Marked  0  to  360°. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 
12076-1 -A. 

Price  $17.50  ea.  net,  with  tubes. 

COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 


.  37  EAST  BAYVIEW  AVE.,  GREAT  NECK,  H.  Y. 
Telephone  IMperial  7-1147 
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SUPPLIER  Of  ELECTRONIC  &  AIRCRAFT  EQUIPMENT 


INVERTERS 


Winchorger  Corp.  Dynamotor  Unit.  PE- 
101 -C.  input  13,  V  D  C.  or  26  V.D.C. 
DC,  AT,  12.6  or  6.3  omps.  Output 
400  V  DC.  AT.  ,135  omps.,  800 
V.D.C.  AT.  02  omps  ,  9  V.A.C.  80 
cycle  ot  1.12  omps.  Price  $10.00 
each  net. 


153F,  Holtzer 
Cebet.  Input,  24 
V.D.C.  Output 
115  V.,  400 

cycle,  3  phose, 

750  V.A.  ond 
26  V.,  400  cycle,  I  phose,  250  V.A. 
Voltoge  ond  frequency  reguloted  olso 
built  in  rodio  filter. 

Price  $115.00  each  net. 


149H,  Haltzer  Cabet.  Input  28  V.  ot  44 
omps.  Output  26  V.  ot  250  V  A.,  400 
cycle  ond  115  V.  ot  500  V  A  400 
cycle  Price  $39.00  each  net. 


149F,  Haltzer  Cabat.  Input  28  V  at  36 
omps.  Output  26  V.  at  250  V  A.,  400 
cycle  and  115  V.  at  500  V  A  400 
cycle  Price  $35.00  each  net. 

12117,  Pioneer.  Input  12  V  D  C.  Out¬ 
put  26  V  ,  400  cycle,  6  V  A. 

Price  $22.50  each  net. 

12117-2  Pioneer  Input  24  VDC. 
Output  26  V  400  cycle,  6  V  A. 

Price  $20.00  each  net. 


5D21NJ3A  General  Electric.  Input  24 
V  D  C.  Output  115  V.,  400  cycle  at 
485  V.A.  Price  $12.00  eoch  net. 


PE218,  Bollentine  Input  28  V.D.C.  at 
90  omps.  Output  115  V.,  400  cycle 
at  1.5  K.V  A  Price  $45.00  each  net. 


WESTON  FREQUENCY 
METER 

Model  637,  350  450  cycle,  115  V 

Price  $10.00  each  net. 


WESTON  VOLTMETER 

Model  833,  0  ta  130  V.  400  cycle. 

Price  $4.00  each  net. 


VIBRATOR 

Raulond  Corp.  vibrator  non-synchros  type 
Stock  No  3H6694-11;  6,  12  or  24 
V  D  C.,  input  frequency  200  cycle. 

$3.25  each  net. 


PIONEER  AUTOSYNS  } 

AY1,  26  V.,  400  cycle.  i 

Price  $5.50  each  net.  ^ 
AY14D,  26  V.,  400  cycle,  new  with  i 
calibration  curve.  ^ 

Price  $15.00  each  net.  4 
AY20,  26  V.,  400  cycle.  * 

Price  $7.50  each  net.  4 

AY31,  26  V.,  400  cycle,  i 
Shaft  extends  from  both  1 
ends. 

Price  $10  00  ea.  net. 

AY38,  26  V.,  400  cycle.  Shaft  extends  ^ 
from  both  ends.  Price  $10.00  each  net, 

PIONEER  PRECISION 
AUTOSYNS 

AY101D,  new  with  I  W  |  ’ 

calibration  curve.  M 

PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES  ; 

AY131D,  new  with  calibration  curve. 

Price  $35.00  eoch  net. 
AY130D,  new.  Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360°, 
26  V.,  400  cycle 

Price  $15.50  each  net. 
Type  6007-39,  Dual,  Dial  graduated  0 
ta  360°,  26  V.,  400  cycle 

Price  $30.00  each  net 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

Price  $30.00 

each  net. 

Type  12604-3-A. 

Price  $30.00  each  net. 
Type  12606-1 -A.  Price  $40.00  each  net. 
Type  12627-1 -A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reactor  type  output  trans¬ 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1-A,  5  tube  amplifier,  Mag- 
nesyn  input,  1  1  5  V.,  400  cycle. 

Price  $17  50  each  net  with  tubes. 
Type  12077-1 -A,  single  tube  Amplifier, 
autosyn  input,  1  1  5  V.,  400  cycle. 

Price  $49.50  each  net,  with  tube. 

BLOWER  ASSEMBLY 
MX-215/APG 

John  Oster,  28  V.D.C.,  7000  r  p  m. 

1/100  h.p.  Price  $2.90  each  net. 

Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  67000  r.p.m..  Airflow  17 
C.F.M.  Price  $3.70  each  net. 


RATE  GENERATORS 


PM2,  Electric  Indicatar  Co.,  .0175  V, 
per  r.p.m.  Price  $8.25  each  net. 

FI 6,  Electric  Indicator  Co.,  two-phase, 
22  V.  per  phase  ot  1800  r.p.m. 

Price  $12.00  each  net. 

J36A,  Eastern  Air  Devices,  .02  V.  per 
r.p.m.  Price  $9.00  each  net. 

8-68,  Electric  Indicator  Co.,  Rotation 
Indicator,  110  V.,  60  cycle,  1  phase. 

Price  $14.00  each  net. 

Weston  Tachometer  Generator  (aircraft 
type)  model  752-J4  single  phase.  A  C. 
output.  Price  $17,50  each  net. 

SINE-COSINE  GENERATORS 

(Resalvers) 

FPE  43-1,  Diehl,  115  V.,  400  cycle. 

Price  $20.00  each  net. 
FJE-43-9,  Diehl,  115  V..  400  cycle. 

Price  $20.00  each  net. 

SYNCHROS 

1 F  Special  Repeater, 

115  V.,  400  cycle. 

Will  operate  on  60  &ia||||g|mL|n 

cycle  at  reduced 

voltage. 

Price  $15.00  each  net. 

7G  Generator,  115  V.,  60  cycle. 

Price  $30.00  each  net. 

6DG  Differential  (generator,  90-90  V., 
60  cycle  Price  $15.00  each  net. 

2J1M1  Control  Tronsformer  105/63  V., 
60  cycle.  Price  $20.00  each  net. 

2J1G1  Control  Transformer,  57.5/57.5 
V.,  400  cycle.  Price  $1  90  eoch  net. 

I2J1H1  Selsyn  Differential  Generator, 
57.5/57  5  V.,  400  cycle. 

Price  $3.25  each  net. 

W.  E.  KS-5950-L2,  Size  5  Generator, 
115  V  ,  400  cycle. 

Price  $3.50  eoch  net. 

5G  Special,  Generator  115/90  V.,  400 
cycle.  Price  $15.50  eoch  net. 

5SF  Repeater,  1  15/90  V.,  400  cycle. 

Price  $19  00  each  net. 

2J1F1  Selsyn  Generotor,  115  V.,  400 
cycle.  Price  S3. 50  each  net. 

5SDG  Differentiol  Generator  90/90  V., 
400  cycle  Price  $15.30  eoch  net. 


ALL  PRICES,  F.O.B.  GREAT  NECK,  N.  Y. 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK,  N.  Y. 
Telephone  IMperial  7-1147 
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SUPER  SURPLUS  SPECIALS  | 


Tremendous  Savings  at  NIAGARA 
On  All  RADIO-TV  Equipment! 


GOLD-PLATED 

SPECIAL! 


TINIEST  V.O.M 

in  the  World! 


wirp<l.  inrludlDR  \W 

‘‘55  *corn  tube*  tH- 

signe*!  bv  the  n*vy  for  u-*o  a<  a  pi>rtai»le  miMliilated 
test  oscillator  TAN  ItK  I'SKl*  AH  A  MolU' 
LATKl>  HKtN'AL  liKSKHAToU.  llattery  aunuart- 
ruent  Is  large  eiomsh  to  hou*e  t>pee<h  enuipiuent. 
and  power  suppiv,  tnaking  it  a  desirable  iHtrtable 
rilK  Transmitter  lor  11am  use.  i’uiiiplete  with 
tuning  wreneh,  tubes,  whip  anteima.  and  elrruit 
diagram  on  Inside  cover.  Itlai  k  wrinkle  flnisheil 
cabinet  ineaMirm  x  6Vi  x  t\". 

TAe  Buy  of  a  l.tfriimt*  CO  QC 

fat.  No.  N-2o;  HPfX'IAl. . 


WILCOX 
CW-3— llOV. 
SUPERHET 
RECEIVER 


S'lACAllA  eiriusively  prcxent.-*  the  “rnl- 
versal^  Halo  Tesiei  lo.-a'uring  3  T  R*  \ 
2  1  ’**  X  1  '•  hi"  ■  ■  fiuitains  a  siMisitive 

'•  24o  rni»T'*attirreT  wrh  ’he  folloiung 


BARGAINS  IN 
NEW  METERS 


304TL  FILAMENT 
TRANSFORMER 


N  n»:  IM.  o.  K,  n  lo  i>.t  Amps . $i.9€ 

N  il's  3*  Rd  IJ  K.  b  10  Amps  (Adapt.  Flangedl 

2.25 

N  lilt  Ud.  Weston  0  SOU  Ma  IM’ .  3.95 

N  2""  Rd  Asvt  d  biands  o  4  KV  IM'  •  .  .  |.% 

N  2'l!  2*  IM  .\s>fd  biands  0*1  It.F'.  Amps .  1,96 

N  2:2  4*  Rd  WK  -.(I  o  '.0  Tds.  i»r  sec.  (0-1  nia) 

3.95 

.N  2?,^  :r  Rd  C  K*  0  ::o  KV.  l».f . 2.65 

.\-2:i4  3*  IM.  6  to  -  100  OB.  (0  1  ma  bastcl.  Ilium. 

1.95 

N  2X'.  ,r  IM  Mi'Clmtra  k  0  2  .5  R  K.  Am  k .  1.96 

N  2:wi  n*  Rd.  M<riintoc'k  0  1  Ma  nc  . 3.45 

•\-2.l0  Shunt  available  at  $1.00  each 


a  i'Ust  and  Im'  AC  >hm  switch 
1  pair  test  leads,  Will  lu  into 
h  ps  ki*  Fulls  ^ua'.inteed 


above.  f«*r 


TRANSFORMERS 


WHEELOCK  SPOT  RELAY 


.\  tin*',  surdv.  well  con-trurted 
11"  V  *1*  (V  AC  SFliT  relav. 
built  Til  Tlgid  (eiVernilH'Ht  Stai.d 
.♦rds  I'oniacts  lateil  at  Ainp-  « 
K\<’elb*nt  a-  plate  nr  antenna  le 
..IV  F\tra  li'tig  niMiinting  screws. 
I*,  and  Hew  in  original  packmc 
N-IM  >IC 


POWER  TRANSFORMERS 
ALL  117V.  60  CYCLE  PRI 


CONDENSERS 


40VI>(  n  2.-.n  ma.  .IV  a  ,1  \ 

ln«  berm  s.4*aled 

72.Vi»  r2.5V  («6  6<».  ma  .  .".V  (.t  3\ 
d  .TV  (.1  I  2.V 

:45<»v  t  I  01  I 'id  ma  b  tv  w  b\ 

herm  iu-ulevi 


$2.49 


SPST  6  V.D.C.  RELAY 


47.5  T301 


iwaiv  iiL<  tierin 

IKVdlld  bs  225  mil  :A  .  M  3 
herm  sealeil 

b(kiv<  r  Oi  IJ.Sma  b  :1V  (.»  .4 
.*»V  <n  3\  lbim\'  Ins.  herm  H<-aled 


< '<>llipi>‘Tel\  eiii'ased  III 
•  V  l>  (  .  held,  .«rsT 

(  AT  *  .\'V‘n‘*12" 

MR  R  t  (1ST 


util  take 


Voltitge 


PLATE  TRANSFORMERS 

T-471bS  .54d-d  .M(1\  ..I  n.vi  tint  Hern, 

sealed 

475-T.3f2  Jih'id-O  2.T,V*V  bt  ;pN*  ma, 
b<(12.5  Jlia'V.t  I  ot  .50(1  ni. a 


OVERLOAD  RELAY 


2.4  59 

1795  Wes’inghoUse  (iverload  rela\  .\djustahle 
Torn  2*"  ma  to  1  amp.  IM'.  Manual 
eset.  heavy  construction,  coil  and  c«in 
M.t'  tiillv  enelos.^l  m  *4"  Kla'>  ^b^e^^ 
WdRTM  FLI  NTS 
5  7«  (  \T  N((  N  1; 

4  9S  ^(»^R  (  (1ST 


b(Nl 

2.S 

330  AC 

44(1AC 

44(IAC 

4(Ni 

7.500 


FILAMENT  TRANSFORMERS 

T-47lfi4  b  4V  40.  s  V.  imkiV  Ins  berm  sealed 

T-47lb7  5V  <i\.  ins  herm  .•waled 

SI’  100  24V  (".  lO\ 

IH6H(17  fi3V  <i;  3A..  2.5V  bi.  2\.  herm 
scalevl 

51(WT4  b  4V  4".  lOA  ,  b  TV.  (a  5\  .  I.MHIV 
Ina.  herm.  seal.il 

475-T201  5V.<  T.  t"  l.'iX.lbOdV  in.-  herm 

Realetl 

51IV-1'2  Hridge  tr.'iiisf<*rmer  2.5V  01  5A 

2.5V  id  .5V.  J5V.  bi  10 \  herm 
»e.alod 


$12.95 


12  V.D.C.  KEYING  RELAY 


4(N10 

3.30AC' 

400 

4<Hi 

KNM) 

l(KM) 


vine  iday.  .".(m  ohm 
sealed  rnetal  ^hleld. 
se  Will  roUovv  1«MI 
Ma  le  hv  lurrr  a 
1  origuial  boxes. 


CHOKES  -  REACTORS 

('ap  t’urrent  Ile«.  Inisiil 
Iy-H3  1  72  4  \  lU.O(H)V  $b.9.4 

1, -.5.54  20  12.5m.'i.  300  •  4.95 

47.5-4  11301  3  s  7.5  ma  IftO  IbOOV  •4,15 

17.5  4  H 3412  10  TOOmii  lial  7.VMIV.  •  5.25 

14010  15  L’lMima  1.5o  2(Hiov.  •5.2.5 

1.5404.  12  22.5nm  20O  •  5.25 

510  \2  15  JOOrna  14.5  .5.25 

S-lbss(.  2,5-24  .'gi  4i>oma  53  lO.iNHiV.  K.95 

S-lbsh.5  .s75  4O0ma  45  lo.ttoov.  M.95 

RC-72  15  I2.5ma  25<'  l.biK)V.  •  4.15 

T-4ft25f.  12  275ma  lo.ooov.  •  5.25 

li-21S  4.5  4*0  2.75 

T-4d26f.\  12  2lOma  5.25 

•  Herm  S4*Al4?d 


lupply 


M  32.3-4 


\ 


250 


November,  7949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


RitlANCE  SPECIALS 


10,000  ft.  &  over  $47.50  per  M 

1,000  ft.  to  9,999  ft.  50.00  per  M 

J  f  JRl  Smoller  quantities  . 6<  per  ft. 

RG  22/U  «5  OHM  (2  cend.)  per  1,000  tt.  $120.00 

-BALL  BEARINGS — New  •>*'  '■®®®  ** 

li>  on  Width  Price 

3  !«•  I  r  5  3::'  .25 

5  !«•  7  H'  I*  32*  .45 

12'  I  I  N'  :>  l«'  .*• 

15  32*  1  1  4'  3  V  M 

12-  I  3  h'  J  H*  I  M 

1  37  61'  3  «  16'  5  16'  2.M 

6'  H'  1'  5  •• 

3  M  32'  4  I  H'  7  16'  1.54 

2  5  16*  3  I  16'  II  32'  I  M 

2  I  16'  2  5  H-  15  32'  I  •• 

NEEDLE  BEARINGS 

Wf  5  I*'  13  16' 

wltle  3  16'  11  32'  2S4 

TIME  DELAY  RELAY 

KM>the4»n  i  1>\  21166 
10193.66  S4>4'. 

I  •  1 15  \  ..  60  ('>«‘le 

•  50-76  ?N*4*4in<lH 

•  ^«^4in<N  rec.X'llni;  time. 

««prlti||  return 

•  Ml«'r(t  Swlt<-h  C'4»ntU4‘t,  1U.\ 

•  IliflflH  4hi  UK  l«Hiff  Hs  power 
In  H|»|>lle<].  Fully  (  unea 

OM,V  . 


Wrapped' 

Mfe. 

I-  Afnlr  i3K5 

N.n.  36 

Pafnir  KH.\ 

N.n. 3241 
N.n.  5242(:i3M 
Fafnir  7346W 
SKK  444434 
SKF  174445 
Fafnlr  K37B 
Kafnir  545 


POWER  RHEOSTATS 
STANDARD  BRANDS 
25  WATT  SO  W 

Shtfl  Pr.  8ii  S.l).* 


123  »2'  W 

1.280  !/  79 

iOOO  •  .'  .79 

3.500  >«'  .59 

100  WATT 
2lJ  1.29 

10.000  s  I).*  1.49 

ISO  WATT 
8"  •  .*  1.99 

75  1.99 

300  WATT 
150«j  r  3.95 

•*S.I).— Screw  Driver  Slol 


Aaele  Adapltr  Plae 

ISe  2t« 

M.3S9  PL.259A 

i3.IAP  43.ISPN 

Adaetor  for  I’L  259  A  for  u.« 

12c  aech  . 

H3-1S1*  $.26  ITG21  I 

8.3-lJ  .64  vn  22  I 

H3-1T  11^||'(:24T 

h3  22AI*  .65  J.J:  J 

h;4-22J  .65  1  1^ 

K3-2J  1.54  1  ^7  I 

r<i  13  u  .44  res  59  t 


JONES  BARRIER  STRIPS 

Price  Type  Price  Type 

$.e5  .5  141  .14  It-UIY 


Type 

2  14UY 

3  140 

4  140 

4  140*4  W 

4- 140Y 
.5-1  0»Y 

6-140 
6-140Y 
7  I  40 

5- 140 
{>■  140 

llf-140*4  W 

10-  I40Y 
It  140 

11- 140»4\\ 
13^-I4<l 
1.5-1  4f)V 
I.VI4M4W 

4-141\V 
4-nisw 
4  141Y 


FLUORESCENT  BLACK  LIGHT.  ll.’rV..  60  Or.  ItaDaf.! 


UNIVERSAL  JOINT 

ALUMINUM 


ARC  5.  Rectivert  HI'  4*1  Ur  4:5.  Ub«1.  (J.iod 

W.  .  _  _ .  .  . . .  .  . . 


WIRE  WOUND  PRECISION  RESISTORS. 
l®e  OR  BETTER 

*4  WATT— 25c 

6  fis-..  12.42'..-  16  3711  123  m*  U4  3U 

10  4*'  13  <f2  20  147  5  705 

I'>  ''4  13  .52  62  .54  220  4  2193 


ST  D  PRECISION  POTENTIOMETERS 


0-1SA 
BASIC 
MOVE.  , 
12  Mo. 
5**  X  4" 
METAL 
CASE 
MIRROR 
SCALE 
Lott  of 
10— $34 


CHOKE 
400  MA 
12  Hv. 
90  OHM 
4.000 
V.  0.  C. 
TEST 
$3.85 


I  watt— 30c 


LITTLE  FUSE  \...  :.4; 
4AG  •  sitiiir*  an 


PULSE  TRANSFORMERS 


METERS 


1  Meeohm — 1  Wott  l^g — 45c;  S*^o — 
Orders  for  100  pieces — 109^  off; 
Orders  for  1.000  pieces — 20<>o  off. 


TOGGLE  SWITCHES 


- CAPACITORS - 

POSTAGE  STAMP  MICAS 

MMt  MMF  MMF  MMF  MMK  MH>  MFI> 

A  2  31*  h2  2.5<»  .51«»  OU|  1)l»3 

16  4(1  :i(Ni  .560  INII2  (NK{3 

lA  47  lIMi  ;t:tO  .5HO  IMtI3  .0039 

20  .50  no  3.50  MN>  .(Nfl3.5  <h)47 

22  1.50  .370  620  INIliOi  INI.5 

24  fMI  160  UN)  lk50  (N)I5  (MHiA 


to  5*'o  HAYOON  TIMING  MOTOR.  ItuV  .  Gu  I'yr  2  3  R  IVM 

*'i  T\to  (Mnntrted  on  ono  shaft  to  iiiakA  unit  referable. 

oni$  . $1.95 

“-er'Le.  CHROMALUX  STRIP  HEATER.  115  V  AC..  66  C>C.. 

»0.60  :-,o  W4tt.  (  urvtHl  20'  X  P-.j'nnlv . 9Se 

fi  itii-  hardware  ASSORTMENT  (mostly  brass)- <ureiiH. 

)  KVA  nutH.  «asherH.  rhftn  . 3  lt>«  $1.00 

*11.7.5  BRASS  BINDING  POST.  Kbv.  screw  d«>«n  with  832 

ut{>ut'  iiioiintiiiK  srrt-w  .  ..  . ..I'er  1(H)  $3.H 

*11.50 


>puriat? 


Volt  vk. 
iTtiaecontl 


26  75  24(1  .'HN)  1N)26  .)N)A2 

0027  (M 

Price  Schedule 

8.2mnil  to  .OOlmfd  it  .0027)n(d  to  .0082mfd  12c 
.0l2mfd  to  ()02ffi!d  7c  .OImfd  IRC 

SILVER  MICAS 

MMF  MMF  MMF'  MMF  MMF  MFD  MFI> 

U*  6.-  isii  3'«)  .525  1N»1  (N)33 

24  (f6  2ini  39.5  .560  INI12  (Ni39 

25  6S  20A  UMI  fMH)  in)|3  )N>4 

30  7.5  210  4:io  620  (N)|.5  IN)47 

39  KNI  J.'tO  4f>f>  66.5  <NV2  <N).5 

40  110  ;4(N»  470  6AO  .(N)22  (N).5l 

47  120  .L3o  IAS  7(N»  (N)24  01 


RANGE  UNIT 


SELSYNS 

115  V.,  40  Cv( 


aizfj*  A  col- 
<»M.Y  *1.00 

no  220  440. 
ih  3()(iV  .  4 


Price  Schedule 
lOmmI  to  .OOlmfd  lOc  .(N}3m(d 
OOI2m(d  to  (M>27mfd  20c  Oirntd 

Fomous  Makes — OIL  FILLEC 


BC-1072.A  TRANSMITTER 

fl.5\..  60  (ye.;  150  •  ‘.’"♦imc.  I'ower  8upp 
'). .5,090  V.I).i'  i\'.ir'in-  tuntroil.  312  i 
\  l)C.  6.3  V  .\  f  *  alH"  rtmtaliis 


I'm-iI  Itetwt^n  two  rr7s24s's  aa  damtH-iirr. 
le  lonwrttsl  o.  a  '.tioo  HTM  .Motor  in  10  Mu 
i'<>iot»rvion  '.iipplied 

Mountine  Brackets  —  iltakolite)  for  heNjas, 
•  i:fTfrt-n*ials  sbuwri  aNuf.  254 


laC  Mtnimum  Orders  $3. 


AM  orders  l.a.k.  PHILA..  PA. 


4  WATT 

4  WATT 

20.00011 

3i4A 

$1.70 

SOOri 

4A-501 

$.90 

20.000 

314.5 

Z50 

SO 

301 

1.10 

6.U00 

260 

1.70 

25 

301 

1.10 

6.000 

314.\ 

1.70 

20 

292 

.75 

5.000 

314.\ 

^so 

20 

.301 

1.10 

.5.000 

314A 

ISO 

12 

301 

1.10 

5.000 

214A 

1.40 

2.000 

260 

1.70 

12  WATT 

600 

314.5 

t25 

10.000 

271T 

t^oo 

200 

3I4A 

1.40 

SIMM) 

27IT 

200 

SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


STANDARD 

BRANDS 

ONLY 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


RECEIVING 


*KSGT 

4L*GA 

4L7 

*N7 

*P7G 


ftY4G 

SZS 

SZ4 

«A4 

4A7 

4AB7/lft5J 

4ACSGT 

4AC7/ltS7 

4AD4G 

4AD7G 

4AE4G 

4AP4G 

4AGS 

4AG7 

4AJft 

4AKS 

4AK4 

4AL5 

4AOS 

4AM 

4AT4 

4Ar4 

4AV4 

4B4G 

4BS 

4B8G 

4BA4 

4BF.4 

4BG4G 

4BH4 

4BJ4 

4C4 

4C5 

4C4 

4C8G 

404 

4n8G 

4ES 

4F5 

4PSGT 

4P4 

4P7 

4PBG 

4G4G 

4H4 

4H4GT 

4JS 

4J5G 

4JSGT 

4J4 

4J7 

4J7GT 

USG 

4K5GT 

4K4GT 

4K7 

4K7G 

4K8 


TH7  .72 

7L7  .74 

7N7  .74 

7S7  .44 

7V7  .44 

7Vi7  .44 

7Y4  .45 

7Z4  .45 

ItY  .14 

I2A4  .24 

I2A7  t.l4 

I2A8GT  .72 

12AH7GT  .57 
12AT4  .54 

I2AT7  .44 

12AU4  .72 

12AU7  .54 

12AX7  .54 

I2BA4  .44 

12BE4  .44 

12C8  .54 

I2P5GT  .45 

I2H4  .34 

I2J5GT  .44 

I2K5  .44 


3EPI  2.42 

SHP7  4.41 

4API4  5.35 

5AP1  3.75 

5AP4  4.75 

.4BPI  1.54 

5<:PI  2.57 

5C:P7  3.74 

5FP7  .57 

SHP4  2.44 

SJP4  4.55 

5MPI  14.45 

SMP5  14.45 

7BPI  12.57 

7BPI4  14.45 

4t.P'’  3.55 

445  4.47 

I4PP4  24.45 

12GP7  12.55 

Photo  01l« 
CE-1C/4U  .55 
IP24  .24 

427  1.47 

1445  1.47 


IB24  4  54  243A  4.44 

1B34  4.54  243B  4.33 

1H24  .  55  244A  27.44 

2B22  1.41  WE-245F  2.55 

2C23  .22  CE-244  2.45 

K:24  .27  211  42 

2C34/RK-34  .24  WE-2I5A  .24 

2044  .74  WE-231D  1.25 

2S22  1.25  WE.245A  1.35 

2J2tA  8.45  WE-244C  I  58 

2222  5.45  WE-257A  2.77 

2JB51  3.54  WE-254A  4.22 

2K23  23.45  WE.271A  4.75 

2X2/874  .44  WE-274B  1.44 

2X2A  .74  WR.253A  1.27 

3B22/EL-  I  WE-243A  3.34 

1C  1.13'344TH  3.84 

3B24  1.47  344TI.  .84 

3B27/834A  1.24  WE.31IA  5.54 

3r:24  .44  WE*313CD  1.45 

3E24  4.41  3I4A  .44 

SN>4/U1«  WE-328A  1.54 

PI  3.77  WE-324A  1.45 

4A1  .55  WE-348A  244 

4B24/EL*  354A  1.14 

30  2.44  WE-354B  4.45 

4B25/EL.  37IB  .82 

4<:P  5.74  417A  14.45 

4028  8.55  444A  .74 

5D2I  24.54  444B  1.24 

5R4GY  1.45  SS-541  14.74 

14T1  .55  547AX  1.47 

t4Y  .14  531  17.54 

HK-24G  .44  541  1.45 

RK-25  2.11  574B  5.55 

RK-34./  HY415  .24 

2034  .28  742B  3.57 

REL-34  .75  74SA  1.17 

RK-47  4.42  747A  5.22 

V'T-52  .34  747B  4.45 

53A  3.52  745A  4.55 

RK-44  1441  .54  7I5A  4.75 

RK-72  .42  715B  4.45 

RK-73  .42  717A  .47 

VR.75  .34  721A  3.43 

VR-44/OB3  .51  ,  724B  3.22 

OI44E  2.34  WL>757  4.54 

WE-I41D  1.45  544  1.55 

WE-I41F  3.42  541A  .45 

VR-145  543  4.57 

003  .72  547  1.15 

WE*1I3A  1.32  545  2.14 

WE-124A  1.47  514  4.55 

WE.12IA  1.47  511  1.71 

WE-I24A  3.54  513  4.45 

,  VT-I27A  2.44  514  3.74 

'  VR>I54  515  1.72 

003  .72  524  .57 


TUBES 

OZ4 

OZ4C 

1A3 

lASGT 

IA7GT 

IAB5 

1B3GX/ 

8414 

IB4P  I 

IC8CT 

tC4 

ID5GP  ] 

1D4GT  1 

lESGP  1 

IB7G 

1G4GT 

IG4GT 

1H4G 

IH5GT 

U4G  I 

1L4 

1LA4 

ILB4 

ILC5 

ILD5 

ILEJ 

ILH4 

1LN5 

IN5GT 

1N4G 

IP5CT 


35/51 

35A5 

35L4GT 

35W4 

35Y4 

3573 

357  5GT 


4SA7GT 

4SB7Y 

4SC7 

4S07CT 

4SD7GT 

4SF5 

4SF5GT 

4SP7 

4SG7 

4SG7GT 

4SH7 

4SH7GT 

4SJ7 

4SJ7GT 

4SK7 

4SL7GT 

4SN7GT 

4SQ7 

4S07GT 

4SR7 

4SS7 

4ST7 

4T7G 

4r5/4G5 

4r7G 

4V4 

4V4G 

4V4GT 

4W7G 

4X4 

4X5GT 

4Y4G 

4Z7G 

4ZY5G 

7A4/XXL 

7A4 

7A7 

7AD7 

7AG7 

7A8 

7B4 

7B4 

704 

7C5 

7C7 

7E5 

7f.4 

7F7 

7P5 


544A  .45 

572 A  1.88 

574  1.45 

574  ■ 34 

454  34 

455  34 

454  .44 

457  44 

458A  .44 

441  .24 

1445  .24 

124IA  7E5  .24 

1243/704  .14 

1244/1R4  .24 

I244/3D4  .24 

1442  .48 

1411  .77 

1413  .41 

1414  .57 

1414  .14 

1424  .44 

1425  .14 

1424  .24 

1424  .24 

1434  3.11 

1434  3.77 

1441  RR>44  .54 
1444  .54 

1444  1.21 

l’X-4453  .45 

7143  .22 

5412A  1.41 

5413  .42 

5413A  1.42 

5414  1.15 

8424  1.34 

5425  3.17 


47 

54 

54A5 

54B5 

54L4GT 

55 

BK55B 

I.55B 

54 
57 

55 

74L7GT 

75 

74 

77 

78 
74 
54 

51 

52 

53 

84/4Z4 

54Y 

II7L7CT 

II7P7GT 

117Z3 

I1774GT 

irvi44 

PM. 1444 


12SA7 

11SC7 

I2SF5 

12SF7 

12SG7 

12SH7 

t2SJ7 

I2SJ7GT 

I2SR7 

I2SK7GT 

I2SL7GT 

I2SN7CT 

I2S07 

I2SR7 

14A4 

I4A7/12B7 

14B5 

14C5 

14H7 

14J7 

14N7 

14W7 

14X7 

14 

22 

24A 

25L4GT 

2575 

25Z4GT 

24 

27 

2807 


Thvratroa* 
OA4G  .45 

EL-CIA  3.35 

2021  1.18 

3023  3.24 

4035  14.77 

EL.05B  8.45 

C4J  4.41 

FG>I7  2.54 

FG-33  11.45 

FG-47/ 

1444  8.85 

FG-81A  4.45 

FG-172  14.54 

WE355A  14.15 

344 A  3.77 

KU-414  4.35 

KU-434  17.24 

WL.452/ 

457  35.44 

554  1.35 

455  .54 

1445  .47 

1444  8.55 

2454  .53 

2451  .44 

Tranamittiot 

R  Special 
Purpoae  Tubea 

,  OA2  1. 32 

l.i!7  1B24  4.44 


1R5  .44 

1S5  44 

1T4  .44 

1T5GT  .44 

IV  .44 

2A3  .54 

2B7  .74 

2X2  874  .44 

2X2A  .74 

3A4  .41 

3A5  .44 

3B7/1241  .24 

3C4  (XXB)  1.15 
304/1244  .24 

304  .44 

3d5GT  .74 

3S4  .41 

5AZ4  .45 

5R4GY  1.55 

5T4  .54 

5040  .54 

5X4G  .54 

5Y3GT  .35 


Cathode  Ray 
Tuh*- 
3AP4. 

454P4 

3BPI 
30P1 


ALLEN  -  BRADLEY 

TYPE  "J"  POTENTIOMETERS 

155  (SS)  15K  )  25K 

555  15K  (SS)  I  25K  V. 

1555  (SS)  15K  (S**'  " 

4555.(SS)  25K  (S 

155K 

155K  (SS)  j 
I55K 

255K  (SS)  I 
All  shaft  lengths  min.  3/8*  wh<>re  markH  (SRt 

-  screw-slot  . 354  each 


FILTER  CHOKES 

A.>  M  A  4«ii  ohm  herm  aealcil  .74 

WM  83  M  A  26«  ohm  Tlmrdaraon 

T13C25  .74 

13M  12-5  MA  son  ohm  strap  mta  1.22 

lOlf  1.5i)  MA  lOiiohm  herm  sealed  1.55 

!.*>  291!  l.VIMA  200  ohm  ewItifflnK  1.54 

4U  17>MA  looohm  stancor  r*I4in  1.45 

lOII  200  M  A  80  ohm  2.42 

1011  .350  M  A  5.5  ohm  3.45 

l>tiAl  IH  4(M|  M.A  22  ohm  herm  sealed  1.77 

1011  400  MA  90  ohm  Acme  herm 

sealed  3.77 

1  5H  500  MA  13  ohm  RCA  5.74 

.2  911  3  45A  I  t  ohm  Amertran  20KV 

Insul  14.45 

0211  as  0  2  ohm  1780  V  Insul.  3.45 

0311  _  7.A  0  2  ohm  1780  V  Insul  5.25 

FILAMENT  TRANSFORMERS 

(All  115V  45cy  primary  eicept  where  noted) 
I’TC  herm.  seale<l  5V  lA  1.22 

I'Tf'  herm.  sealed  6.3V<it05.A  1.33 

I'TC  herm.  sealed  5  3V  Rt  3  2A  2.21 

Raytheon  herm.  sealed  6  3V('TRt0  5.A  1.35 

Raytheon  herm.  sealed  6  3VCT  Rv  3A.  6  3V 

M.  0  5A  2  31 

(i  E.— 6  3V  fe.  1.3A.  5  3V  (a  I  2A  3.52 

l*rl.  115  230V- Sec  IIV  Rj,  l5A-2r>KVjnsul  48.45 

I’tl.  115  230V— sec  OVt'T  Rt  3,VA  7.45 

Amertran  .5V  Rl  190.A— 35KV  Insul  14.55 

6  3V('T  Ri.  5.A.  ft  SVlT*  2A.  «  3VCT*Rj"2A. 

2«^VCT  5r.  5A.  2‘^VC'r  (»  5A  4.77 


YAGI  ANTENNA 


2MK  (SS) 
M*K  (SS) 
line«.  (SS) 


5  ELEMENT  ROTATABLE 
ARRAY —  $700 

450  TO  540  MC  ' 


AbJUSTABU 

STUB 

TUNING 


COAXIAL  CONNECTORS 

53-IAP  .  54  rG-35  I- 

53-IH  .15  l  G-33  I'  14 

53-U  .45  rG-34  C  12 

53.1R  .25  CG-34  U  12 

53-lRTY  .45  l’G-37  C  12 

53-ISP  .  .  .25  UG-55  U 

53*ISPN.  .28  l’G-85  U 

83.1T  .  1.12  rG-54  V  I 

53-22AP  .45  1:G-87  U 

83-22P _  .55  1'G>I71  V  1 

53.22R  52  l  G-174  U 

53-22SP  45  l'G-t55A  I’  3 

UG-7  AP  .  2.14  CG-I4I/AP 

l'G-12  I'  .43  MX-145  L 

UG-21  U  .47  UG-147-i:  .  .  1 

UC-22A’  .54  UG-244  V 

UG-23/U  .43  irG-254  I* 

UG.24/U ...  .47  !  l’G-255  t 

UG-27/V.  .48  (  tG.244  C  .  .  1 

UG-24/U  .  .  .83  ;  MX-347/U  .. 


SAME  EXCEPT  DOUBLE 
STACKED  6  ELEMENT 
4S0  TO  S60  MC 


Some  Except 
Dou6/e  Stocked 
b  6  Element 
370  to  430  MC 


Antennas  for  AN  APR-4  Receivers 

AT-38A/APT— (70  to  4h«)  M4  (  $13 

AT.49/APR.4*(30<1  to  3300  VH  i  $13 


GENERAL 

ELECTRIC 

FG-172 

THYRATRONS 

*1  A50  EA. 


G.  E.  LIQUID  LEVEL  TRANSMITTER 

('r)DSi.Hta  of  Model  STJ13  ixKitlrin  tran4mitt*'r 
wound  potentumifter)  onupltd  l»y  nu-ana  of  a  tair  < 
AInloo  magTiAts  thrmigh  a  h^rneMtcal^  Heal«><'.  dia 
nhragm  to  a  cfrk  float  at  the  mmI  of  a  linkaK*' 

(Jor’t  cost  . .  $74  0 

OUR  PRICE  $2.44 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


TRANSFORMERS 

(All  1 15V  60cy  pii.  except  where  noted) 

2240VCT  vt  .74  KVA  -inKV  insUl . $28.70 

I’rt.  11.^  -  S«c  .'00.  .'»(8IV  i«  4.\.  400  4<)o  on)  :uii- 

«  5A  .  67.50 

1120  VCT  («  10  MA  TJi.*rd  .  4.91 

lOOOVCT  <«  Mo  MA.  2000V  <n  HMA.  rx  <tf3A,  2«*jV 

2A,  rt.3V  <11  lA.  I2.0V(T  l«  4A .  7,58 

800VCT  200  .MA.  *].:'X  m  fi.V.  'V  m*  4A  4.18 

I040VCT  <«  120  .MA.  ♦:  ;;V<’T  «  ,'.V  w  2A.  4.90 

7I0VCT  (»  8"  .MA.  6.3V  4A.  T.V  («r  2A .  2.22 

Same  an  above  except  pri.  110/12r>.  15O/21O/240V  .V0-6(Rt 
2.72 

AT-48/UP  3CM  HORN 

_  $3.95  Ea.,  10  for  $35.00 


PRI-115V.  60CY  J4  KVA 
SEC  221  .  240V  .  1  S6A 
SEC  r2  -  240V  -  1  56A 
WT  30  LBS 

I  so  EACH 


RCA  HI-VOLTAGE 
TRANSFORMER 


PH— H5/230V.  60Cy 
Sac— 4000V— 40  MA 

$11.80 
Imutated  for 
Vottoge  Doubler  Use 


IN  LOTS  OF  10 
BRAND  NEW 
ORIGINAL  CARTONS 
FULLY 

GUARANTEED 


All  rtwterial  brartd  new  ond  fully  guaranteed. 
Terms  30%  cash  w  order,  balance  C.  O.  O. 
unless  roted.  All  prices  f.O.B.  our  warehouse, 
Phila.,  Penna. 


1021-23  CALLOWHILL  ST.  PHIL> 

Te/ep/iones  -  MARKET  7-6590  and  6591 
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November.  1949  —  ELECTRONICS 


PRECISION  AND  POWER  CONTROLS 


MOMCIO  t*  UMitC 
tm  QIM«TirT  IlKMlTS. 


SEARCHLIGHT  SECTION 


RADIO“CLCCTRONIC  Components  by  the  Thousands! 


SWITCHETTE 


mm 


tfua>ta*tZc^ 
'  6y 

WELLS  , 


imini 


imn 


r 


320  N.  LA  SALLE  ST.,  DEPT.  SL,  CHICAGO  10,  ILL. 


ELECTRONICS  — November,  1949 


«A« . 

«A7 . 

6A8 . 

6AB7 .  . 

6AC7 .  . 

eAF«o 

tA(ib  . 

6A07 . 

«AH6 

6AJ5  . 

6AK5 

0AK6 

OAI.5 

6Ag5 

QAOe 

8AT« 

«AUA. 

«AV«.  , 

6B4(}  .  . 

AB«0 

6B7  . 

«BHf } .  . 

ABAA 
ABFA. 
ABFA.  . 
ABOA(} 
ABHA 
ABJA ... 
AC4.. 

AC6 . 

ACA  .  . 
A<'HCi . 
A1>A  .  . 
AI>A(* 
AE6. 

AF5  . 

APA 

AF7 

AF8(} 

A(}AG 

AHA. 

AJ5 

AJA 

AJ7 

AKA(n' 

AK7, 

AK8 

ALA 

t\A 

AliKlA  . 
AL7 
aM7 
Ag7 
AR7 
ttrt7 
ASA  7 
AS<'7 
A8I»7«T 
ASF5 
ASF7 
AS«;7 
ASH7 
ASJ7 
ASK7<1T 
AS1.7(  '.T 
ASNA(  iT 
I  ASN7(JT 
i  Asg7 
ASR7(#T 
ASH7 
AT7(1 . 


19.  .  . 

24A.. 

2SI.A 

2&7.A 

26ZA 

2A 

27 

2H1>7. 


3KP1  . 

3FP7 

3(;Pl 

4-A6A  . 

4-125A. 

4-250A 

4AP10 

4B24 

4K27 
4J32 
6API 
6AP4 
6BPI  . 
5BP4 
ACPI 
ACPI  A 
ACP7 
AC30. 
An2i  . 
AFP7 
AOPl 
AJPI 
AJP2 
AJ29 
AJ30 
ALPl  .. 
ANPI  . 
A<^1.. 
AF4  .  . 
AJ4  . 
7BP7 
9<;P7 
9JP1  . 
9LP7 
I0BP4 
lOY 
12I>P7 
120P7. 
12HP7 
15F 
I  lAR. 
23l>4 
24(1 
30  Spec 
45  Spec 
75TL 
I  lOOR 
I  lOOTH 
I  inoTs 
1  204A 
205H 
211 

215A.. 
i  217C 
218 
I  22IA 
225 

'  227A. 

,  2310 
i  249R 
249<\ 
250R  . 
260TH 
250TL 
274H 
'  2H2B 
294  4 
'  304TII 
304TL. 


OlA  .  . 
1A3.. 
1A4  . 

1A4P 
lAAGT. 
lAA,  .. 
1A70T. 
1AB5 

1R4. 

1  BA,  2  AS 

K'AOT 

IC'A  . 

1C70  . 

lOAOP 

1070. 

1U8<1T 

1F4 

IFM'. 

I04CJT. 

10A<JT 

1H40 

IHA<'«T 

IHAOT 

IJAOT 

IM 

1LA4 

ILAA  . 

1LB4  . 

ILC5 

ILCA 

1L05 

1LE3 

ILOA 

1LH4 

1LN5 

INAOT. 

IP50T 

ig5(jT 

1R4 

1R5 

154 

155 
1T4 

1T50T 

llJl 

IV 

2A3 

2A4(1 

2A5 

2.4A 

2A7 

2V3(l 

2X2 

2X2A 

344 

3A5 

3B7 

30?  . 

3<H 

3g5(iT 

3S4 

5R4(;Y 

5T4 

5140 

5V4(i 

5W4 

5X40 

5Y3(;r 

5Y4(; 

6Z3 

57.4 


305A.  f  13.95  I 

307A...  3.95  I 

31AA..  .54 

327A  ..  3.75 

3SSA..  3.95 

3A0A..  1.35 

350B..  1.89 

3A3A...  3.95 

353B  7.95 

3A2A  1.95 

3A8AS....  3.95 

371B . 85 

388A . .  3.95 

393A  . .  3.85 

394A  ..  3.85 

417A...  14.58 

434A...  3.58 

44AA  1.35 

450TH.  17.95 

450TL  37.58 

527  .  9.95 

559  . 85 

575A  13.95 

700A/B/C/0 

34.58 

701A..  3.88 

702A  .  3.35 

703  4  ..  3.95 

705.4  1.18 

70ACY.  .  18.75 
707B.  14.95 

708.4  3.95 

713A ...  .95 

714A  13.95 

7I4AY.  3.95 

715C  .  34.95 

717A  ..49 

721A  3.95 

723A/  B  34.95 

724.4/B  3.95 

725  a.  8.95 

72AA.  14.95 

730A  18.95 

750TL  45.88 

800  1.95 

801  A.  .49 

802  4.35 

803 .  4.95 

8(»4  8.95 

805  4.95 

807  1.18 

808  1.39 

8<»9  .  .  3.75 

810  .  8.95 

811  ..  3.18 

812  3.79 

812H  8.98 

813  7.75 

814  3.75 

815  .  3.45 

KIA  .  1.18 

82A  .43 

829B  7.45 

830B.  3.49 

K.32A.  .  4.35 

833.4  33.58 

834  5.75 

8;P)A .  .94 

837  184 

8.3K  3.35 

841  .44 


843 

845W  . 
851 

8A0  . 

8A1  .  . 
8A4. . . 
8A5  . 
8AAA  . . 
8AAJR. 
8A9B . 
872A 
874 . 
87A  . 
878,  . 
884  .  . 
H85 
002P1 
005 
908 
023. 
930 
9314 
953B 
954 
956. 
95A. 
957  .  . 
958A  . 
959  . 
991  . 
1A03 
lAtl 
1A13 
1A14 
lAlA 
1AI9 
1A24 
1A25 
1A2A. 
tA29 
tA3U 
1A31 
:  IA32 
IA33 
tA3A 
1A3M 
1A4I 
1A42 
1AA.4 
1851 
!  1960 
;  2050 
I  2051 
7193 
I  MM)5 
HOll 
.  8012 
8013A 
I  8014A 
80IA 
8020 
802 ,■> 

I  9001 
9(N)2 
.  9003 
i  9004 
900 
'  9lNtA 
<’5B 
C'AA 
CAJ 


CIOOI)  , 

CK507AX 

CK10U5 

CnClOOA  . 

rK1090 

EF50 

F123A 

F125A 

F127A 

F128.4 

FA06  . 

F8A<1 

FHA2A 

F017 

Fa27A . 

FG81A. 

FG95 

FG105 

FG172.  . 

FT210  . 

GL14A 

GL461 

G1.5A2 

GLA97 

HYII5 

H  YA15 

HYK1148 

KC4 

Kl’AlO 

MLIOO. 

MLIOl 

ML50I . 

ML6U2 

Rf:L21  . 

RF1.3A.. 

RK21  .  . 

RK23 

RK25 

RK33 

RK34 

RK59 

RKA3 

RKA5 

RK72 

KK73 

R\2l 

RXI20 

SM3A 

TZ40 

V701> 

VRA54 

VR75 

VR7H  . 

VK90 

VR105 

VKI50 


IB33  .. 

1B23.  . 

1B24  . . 

1B3A  . 

1*27  .. 

1B29.  . 

1B3A  . 

1BS8 

ID2I. 

1N21 

1N21B 

1N23 

1N23B 

1N34 

IP24  . . 

1B21 . .  . 

2AP1 .  . 

2C21 

2C22 

2C2A 

2C34 

2C40. . , 

2C43  . 

2C44  . 

2C4A  . 

2C51  . 

2D2I.. 

2E22 

2E24.. 

2E2A 

2J21A. 

2J22 

2J2A 

2J27 

2J30 

3J31  . 

ajS2 

2JS3 

2J34 

2337  . 

2338  . 

2339 

2340 
234A  . 

2348 

2349  . 

2350 
2353 
2354B 
2361  . 
23A2 
2K2.^ 
2K2H 
3AP1. 
3B22 
3B23 
3B24. 
2B25 
3B2A 
3B27 
3BP1  . 
8<'2I.. 
1C22  . . 
2C23 
3024 
3('30  . 
S<'3I  . 
3CP1 
3D21A 
SDPl 


6070 

AVA 

AVAGT  . 

AX4 

AX60T 

AYAG  . 

AZ7G 

AZY5G 

7A4/XXL 

7AA 

7A7 

7A07 

7B4 

7BA 

7B7 

7C4 

7C5 

70 

7E5 

7F.6 

7E7 

7F7 

7H7 

71.7 

7N7 

7g7. 

7R7 
7W7. 
7X7..  . 
7Y4  . 

7Z4  . 

12A  . 

12AA. 

12A7 

I2A8GT  . 

12AH7GT 

124X6 

12.4UA 

l2Ai;7. 

12B4A 

12BI-Ui.  . 

I2<'8 

12F5<iT 

12HA. 

1235 

I2K7. 

I2KS 

I2g7 

12S47 

12S<'7 

12HI‘7 

l2S<i7. 

12SH7  . 

12SJ7  . 

I2SK7. 

12S1.7.  . 

I2SN7,  . 

l2Sg7 

I2SR7 

I2Z3 

I4A4 

14.47 

MBA  . 

14F7 

14F8 

14H7 

14N7 

I4g7 

14R7.. 

15  ... 


35/51 
35  A  5 
35B5 
3505 
35131 
35W4 
35Y4 
35/3. 
35Z4. 
3.SZ5. 

37 

38 

39.  44 

41 


43 

45 

45Z3 

45Z5 

46 

47 

50.45 

5085 

50131 

SOYA. 

53. 

56 

57 


1.HK>t 

2<HKh- 

2(H>0r 

2<>0nT 


SEARCHLIGHT  SECTION 


PERMALLOY  SHIELDS 
for  CATHODE  RAY  TUBES 

I"  Shield . 

6"  Shield  . 


m-H 

^8l  SPICIALS  OF  IMF  MONTH  l8 


NOW  AVAILABLE 


1000  KC  Cryital . $*.»7 

Backet  .  -OT 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STiiEET  .  NEW  YORK,  N.  Y. 


SELENIUM  RECTIFIERS 
Full  Wove  Bridge  Type 

INPUT  OUTPUT 

Up  to  18v  AC  up  to  12v  DC  H  Aaip 
up  to  18v  AC  up  to  I2v  DC  1  Amp. 
up  to  18v  AC  up  to  12v  DC  5  Amp. 
up  to  18v  AC  up  to  12v  [>C  10  .Amp. 

up  to  18v  AC  up  to  12v  DC  IS  Amp. 
up  to  18v  .AC  up  to  12v  DC  30  Amp. 
up  to  36v  AC  up  to  28v  DC  1  .Anip. 
up  to  36r  AC  up  to  28v  DC  5  Amp. 
up  to  36v  .AC  up  to  28v  DC  10  Amp. 
up  to  36v  AC  up  to  28v  DC  15  Amp. 
up  to  115v  AC  up  to  lOOv  DC  .25  Amp 
up  to  115t  .AC  up  to  lOOv  DC  .6  Amp. 
up  to  115v  AC  up  to  lOOv  DC  5  Amp 
up  to  115v  AC  up  to  lOOv  DC  3  Amp. 


TRANSfORMCRS->nS  V.  60  Cy 
HI-VOLTAGC  INSULATION 


OIL  CONDENSERS 


All  Rotings  D.  C. 


PRICES  SUBJECT  TO 
CHANGE  WITHOUT  NOTICI 
All  MtrchondltA  GuaranHod 
F.O.B.  New  York  City.  Minimum 
Order  $5.00 
20%  Deposit  Required 


HI  CAPACITY  CONDENSERS 
All  Rotings  D.  C. 

iiiM  2*r  $L47  ‘-‘m*  mi-i  '.ov 

nif.i  ,;r  ,35  1'“*  mr-l 

,„,,j  ....  o  4*  Illt'l  l»v 

tll.U  J.45 

nifd  UK  1.27  „»M  24>. 

luM  15r  .98  Imihh;  mid  25? 


PHONE  DIGBY  9-0347 
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Nmember,  1949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


FEDERAL  ANTI-CAPACITY 
SWITCH  Oo«ikl«  Pole.  Double 
Throw  85«  euth;  10  tor  S7.MI 


MMK  vik: 

1>  (uii  ono 

F.  .01  600 

K  .<12  6<10 

£  .027  rtoo 

D  .030  6IM» 

C  01  1  KV 

<•  056  I  KV 

c:  07  l  K\ 

I)  .02  12<MI 

('  024  l.SOO 

I’  03.3  1500 

(’  015  2  KV 

r  .02  2  KV 

1>  002  2.VW 

R  OOS  25INI 

C  .025  2300 

C  001  3  KV 

C  002  3  KV 

1>  .005  :i  KV 

C  .006  3  KV  124 

A  Oe  4KVDC  35  Amps  bt  300  KC 
A  .037  6KV0C  45  Amps  pt  1000  KC 


Price  MMF  VDC  Price 

I  IH  <'  <MUi  3  KV  $1.50 

.2A  I»  0«»2  3  KV  .70 

2A  ('  OOOl  .SKv*  .70 

2A  r  (RKI.'i  5  K\  »5 

.3#  V  (Mil  5  5  KV  I.UO 

.45  ('  <MM  5  KV  1 

.50  C  .or>5  5  KV  2.50 

.55  H  .007  5  KV  2  75 

.45  H  002  6  KV  3.50 

.05  H  <N>3  6  KV  3  75 

.75  \  IM)4  6  K\  4  05 

.Kt  ;  tt  (M»6  n  KV  4  25 

.00  B  0005  H  KV  2.00 

.45  I  B  <M)1  H  KV  3.25 

"  H  .002  A  KV  4  00 

B  003  8  KV  4  75 

R  .004  A  KV  5  50 

A  0005  15  KV  32.50 

A  .0050  18  KV  26.50 

A  0013  30  KV  30  50 

A  .0013  15  KV  22  50 

32.50 
32.50 


PLATE  AND  FIL.  TRANSF.  PRI  110 
1120  volts  CT  a  600  ma.  6.3v  CT  z 
Mi  6A  Hermetically  sealed 


V  60  cy.  sec. 
3A.  2x5VCT 
55.95  ea. 


I50<t.  5000  Ohm  lOO  Watt  Ferrule  Resistors. 
20.000  Ohm  50  Watt  Ferryle  Resistors. 

Any  Types  only  .06  ea.  Min.  Order  $5.00. 


OUNCO  RELAY  6  Volt  60  Cyela  AC  Coil  Opst. 
Ceramic  Insulation  1.55 


Stator  Sinile  Rotor.  0-360  Deprees 
otation  Only  $2.95  oach 


8  V  H  Mfd  600  volts  DC.  Oil  filled.  Pluas  into  stand 
ard  I  proni  socket.  3*«  h  »  3'*  w  x  l^e  d  $1.3^ 


Thermal  Time  Delay  Relay.  15  to  10  seconds,  plups 
Into  4  Pronp  Tube  Socket  Glass  Enclosed.  250  V, 


Mallory  Vibropack  Kit.  6  Volt  Input.  Output  300 
Volts  at  100  MA.  Tr«nsformer  4  Vibrator 

5.95  for  both 
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Finest  of  Snrplns  PEAK  ELECTRONICS  CO.  Fraction  of  Cost 


W.  W.  POWER  RHEOSTAT 

25  Ohms  25  Watt  .  .  . 

150  Ohms  50  Watt  . 

250  Opms  50  Watt 
100  Ohms  50  Watt 
Dual  200  Ohms  50  Watt 
6  Ohms  150  Watts 


WESTERN 
ELECTRIC  MOTOR 

65  RPM.  no  Veits  60  cy  11 
Watts.  Torpue  75  oi  inch.  3* 
diametar  3't  Lenf.  Cempleta 
with  Capacitor  .  3.95 


OIL  CONDENSERS 

330  vac^l.OS  2  mfd  4000  vdc — 1.59 

150  vac~  .49  I  mfd  5000  vdc— 4.50 

600  vdc—  .29  1/  I  mfd  7000  vdc— 2.25 

600  vdc—  .39  I  mfd  7500  vdc— 1.95 

600  vdc—  .59  .  I  mfd  7500  vdc— 9.25 

600  vdc—  .79  01/  01  mfd  12  kv 

600  vdc—  .79  dc— 5.75 

600  vdc—  .89  005  01  mfd  12  kv 

1000  vdc—  .95  dc — 5  50 

1000  vdc— 2.95  65  mfd  12.500 

1500  vdc— 1. 25  vdc— 12.95 

1500  vdc— 2.95  {  .75  .35  mfdS  16  kv—  7.95 


HIGH  VOLTAGE— CURRENT  MICAS 


PANEL  METERS — BRAND  NEW 

WESTON  .0-1  Ma  DC  26  ehms  res  .  53.50 

'  GE  0-1  Ma  OC  (volt  scale).  .  2.95 

GE  0*5  Ma  OC  (amp  scale)  .  1.95 

WESTINGHOUSE  0-10  Ma  DC  . 2.45 

'  GE  0-30  Volts  OC  1000  ehm/v  . 2.50 

WESTON  0-250  Volts  OC  .  .  2.50 

WESTON  150-0-150  Mtcoamps  OC  . 3.49 

'  GE  0-30  Amps  DC  . 2.45 

GE  0-1  Amp  RF  (Internal  Thermo)  .  2.45 

’  WESTON  0-i  Amps  RF  (Internal  Thermo)  .  2.00 

’  WESTINGHOUSE  0-2  Ma  OC  . 3.95 

'  WESTERN  ELECTRIC  0-80  Ma  OC .  2.95 

'  OEJUR  0-100  Ma  OC  . 2.95 

GE  0-200  Ma  OC  1  95 

'  WESTON  0-50  Amps  AC  4.95 

'  TRIPLETT  75  Ampi  AC  2.95 

'  WESTINGHOUSE  0-20  Ma  OC  . 3.95 


ADVANCE 
D.  P.  D.  T. 
ANTENNA  RELAY 


GENERAL  PURPOSE  TRANSFORMERS 

Ideal  for  Bias.  Filament.  Isolation.  Stepdewn.  etc. 
2  isolated  IKK  pr.  sec.  IIOv  at  900  ma  plus  6.3  « 
2  amps.  Fully  cased  New  $1.49  ea. 


FILAMENT  TRANSFORMERS 

MOV  60Cy  Pri.  Fully  Cased. 

$  Volt  IS  Amp . 

2.5  Volt  10  Amp 
2.5  Volt  CT  21  Amp 
6.3  Volt  10  Amp 


MULTIPLE  SECONDARIES 


MEGOHM  METER 

Industrial  Instruments  model  L2AU  1 10  220  volts  60 
cycle  input.  Direct  readinp  from  0.100000  mefohms 
on  4*  meter  can  be  extended  to  500000  mepohms  with 
external  supply.  Slopinp  hardwood  Cabinet  iS'xS'x 
lb".  Brand  new  with  tubes  plus  runninf  spare  parts 
inctudinp  extra  tubes.  Great  value  Only  $69.50 


CHOKE  BARGAINS 

6  Henry  50  ma  300  ohms 
6  Henry  80  ma  220  ohms 
8  Henry  ISO  ma  140  ohms 
1.5  Henry  250  ma  72  ohms 
6  Henry  300  ma  65  ohms 
4.3  Henry  620  ma  42  ohms 
Swing.  Choke  1.6/12  Henry  I  Amp'lOO 


U.  H.  F.  COAX.  CONNECTORS 

83IAP-UGI2U— UG2IU-UG-I4U-83I  R.83ISP  .35  ea. 

Precision  fS  1%  Accuracy  Resistor.  Non- 

inductive,  f  woft.  fiermeticoi/y  seofed  in  gfoss. 
29  ea  10  tor  S2.S0 


HS  30  HEADPHONES 

250  ohms  imp.  Can  be  used  for 
sound  Power  Telephones. 

Brand  new  .  .  .69  ea. 

LARGE  QUANTITY  AVAILABLE 

AT  REDUCED  PRICES 


SCOPE  TRANSFORMERS 

Pri  IIOV  60  Cy  —  Hermetically  Sealed 

250eV  •  12  Ma .  93.99 

2300  m  4  MA.  2.5  Volts  'A  2  Amps  4.96 

1050V  *4  20Ma  20V  4.5A.  2.5V  5A  ..  4.75 

SCOPE  AND  FIL.  TRANSFORMER 


Pri.  115  volts.  60  cycles.  Sec. 
4400  volts  RMS  4.5  MA..  5  volts 
CT  3  amps..  Fil.  Ins.  15  KV 
RMS  tost.  HarmeticaJiy  sealed. 
^Has  insulated  plate  cap  for  rec- 
^^tifier.  Made  by  Raytheon.  4' x  x 
5x5‘,  Only  16.75 


PHASE  SHIFT  CAPACITOR 


PLUG  IN  CAPACITOR 


SELSYN  MOTORS 

115  volts  60  cycles.  Lorge  site 
high  torque.  Mode  by  Diehl 
and  Bendix.  Ideol  lor  rototing 
TV  beam.  etc.  Great  value  at 
5  95  per  pair. 


WESTINGHOUSE 

Type  MN  Ovcrcurrent 
Relay,  Adjustable  from 
250  mo  to  1  amp  Ex 
ternol  Pii.*n  Buttort  Re¬ 
set  Enclosed  in  gloss 
cose  Hond  cohbroted 
odiustments,  only  S5  95 

WIRE  WOUND  RESISTORS 


30  WATT  WIRE  WOUND  RESISTORS 


ADJUSTABLE  RESISTORS 

20  Watt:  I.  5.  50  Ohms  .  .25 

50  Watt:  80.  100  500  Ohms  .  .35 

75  Watt:  40.  80.  100.  150.  200  Ohms  .39 

100  Watt:  20.  50.  75.  120.  180  Ohms  .49 

150  Watt  50.  100  Ohms  .59 


PRECISION  RESISTORS 

200U-250(*-5<)00-8500-I0.000  ohms  «a.  .25 

50000-<<5000  ohms  «a.  .29 

1 0000 -7 50000 -I  meg  ra.  69 

THORDARSON  POWER 
TRANSFORMER 

700  Volts  CT.  at  145  MA.  6.3V  at  4.5  Amp..  5  Volts 
at  3  Amp.  Pri  110  Volts  60  Cycles.  Fully  Shielded 

$2.99  each 


HIGH  CURRENT  PLATE 
TRANSFORMER 

820  Volts  CT  at  775  MA.  Pri 
i  10/220  Volts  60  Cycles.  Wt.  36 
lbs.  Fully  Cased  .  6.95 


ODDS  AND  ENDS  BARGAINS 

.001  1000  VOC  Micas  9  fei 

01  600  VDC  Mica  Cond  9  tei 

.02  400  V  DC  Tubulars  15  foi 

.05  600  VDC  Oil  Tubular  10  tei 

10  MMF  Midget  Variable  Cond  4  tei 

Heinman  5  Amp  110  VAC  CKT  Breaker 
Meineman  25  Amp  110  VAC  CKT  Breaker 
2  MFO  250  VAC  0(1  Cond  5  foi 

Solar  02  600  VDC  Dominoes  9  fw 

Erie  .0005  N750D  Ceramlcons  15  fm 

lx. I  2  KV  OC  Oil-Condenser 
HAH  SPST  P  B  Switch  N.O  5  fei 

I  40  Amp  (25  Ma)  LittIHuses  15  fe 

.25  MFD  600  V  Tubulars  6  f#i 

Butterfly  Cond.  2-11  MMF  Ball  Bearings  2  to 

.0015  5*0  Silver  Micas  9  fo 

Midget  Clesed  CKT  Jacks  7  fi» 

CO  Type  4  .001  bOG  VDC  Micas  50  for 


PEAK  ELECTRONICS  CO.  Phone  CO 

188  Washington  St.,  Mew  York  7,  N.  Y.  DCPAHrMcifr  ea 


SEARCHLIGHT  SECTION 


suemuM 

RBCVmRS 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


- ond - 

UeCTRONIC  COMPONiNTS 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


Inpot 
0  l2ftVAC 
Tfpe  ^ 

3B7-4 

3B7-6 

3B7-15 


Currenl 
4  AMP. 
6  AMP. 
15  AMP. 


Oatpal 
•  -I30*VI>C 
Prke 
932.95 
48.90 
70.00 


Input 
9-234VAC 
Type  I 

3B13-4 

3B13-6 

3B1S-15 


C'urrem 
4  AMP. 
6  AMP. 
15  AMP. 


Oulpat 
0-250*VnC 
Prim 
$56  00 
81  SO 
120.00 


SINGLE  PHASE  FULL  WAVE 
CENTER  TAPPED 
RECTIFIERS 


Input 

10-0~10VAC 
Typ*  I 

Cl-lO 

Cl-20 

Cl-30 

Cl-4.) 

Cl-50 

Cl-80 

Cl-120 


('urrent 
10  AMP. 
20  AMP. 
30  AMP 
40  AMP. 
60  AMP. 
80  AMP. 
120  AMP. 


Output 
•  8*VDC 
Prim 
$6.95 

10.95 
M.9S 

17.95 

20.95 
^.95 

38.95 


1  B»»*  *«  ’'““for 


qttoto 


Input 
0-18VAC 
Trp^  4 

Bl-250 

B 1-500 

Bl-1 

BI-3X5 

Bl-5 

Bl-10 

Bl-15 

Bl-20 

Bl-30 

Bl-40 

Bl-50 

Bl-00 

Bl-80 

W  Input 

o-sevAC 

Type  # 

B2-150 
B2-250 
B2-300 
B2-450 
B2-1 
B2-2 
B2-3b5 
B2-5 
B2-10 
B2-15 
R2-20 
n2-30 
B2-4n 
Input 
0-64VAC 
Type  # 
B3-150 
B3-250 
B3-600 
B3-5 
B3-10 
Input 
0-72VAC 
Type  4 
B4-000 
B4-3 
B4-5 
B4-10 
Input 
0-1 15V  AC 
Type  4 
B6-150 
B6-250 
B6-600 
B6-750 
B6-IX5 
B6-3X5 
B&-5 
B6-10 
B6-15 
Input 
0-234VAC 
Type  4 
B13-600 
B13-1X5 
B13-3 
B13-5 
B13-10 


Current 

250  M A. 
.500  MA. 

1  AMP. 
3.5  AMP. 
5  AMP. 
10  AMP. 
15  AMP. 
20  AMP. 
30  AMP. 
40  AMP. 
50  AMP. 
60  AMP. 
80  AMP. 


Current 
150  .MA. 
2.50  MA. 
300  MA. 
450  MA. 

1  AMP 

2  AMP. 
3.5  AMP. 

5  AMP 
10  AMP. 
15  AMP. 
20  AMP. 
30  AMP. 
40  AMP 


Output 
0-12*VI>C 
Prim 
$  .98 

1.95 

2.49 

4.50 

5.95 

9.95 

13.95 

15.95 

24.95 

27.95 

32.95 

36.95 

44.95 
Output 

•-26*VDC 

Prim 

$.98 

1.25 


1.50 


rurmnt 

150  MA. 
250  MA. 
600  MA. 

5  AMP. 
10  AMP. 


Curmnt 
600  MA. 

3  AMP. 
5  AMP. 
10  AMP. 


Current 
150  MA. 
250  MA. 
600  .MA. 
750  MA. 

1.5  A.MP. 

3.5  AMP 
5  AMP. 

10  AMP. 
15  AMP. 


Current 
600  MA. 
1.5  A.MP. 
3  A.MP 
5  AMP 
10  AMP. 


1.95 

3.95 

4.95 

6.95 

9.95 
15  95 

24.95 

27.95 

36.95 

44.95 
Output 

0-38*VDC 

Price 

$1.25 

1.95 
3.25 

13.95 

24.95 
Output 

0-50*VDC 

Prim 

$3.95 

14.95 

17.95 

27.95 
Output 

0-90*VDC 

Prim 

$1.95 

2.95 

5.95 

6.95 

10.95 

18.95 

24.95 

36.95 

54.95 
Output 

0-190*VDC 

Price 

$12.95 

19.95 

35.95 

48.95 

69.95 


‘Select  Proper  Copocitor  to  Obtain  Higher  VOC  Than  Indicated. 


VACUUM  CAPACITORS 


Btnndnrd  Brundu 
12  Mmfd  20  Kv. 

50  Mmfd  20  Kv. 

50  Mmfd  32  Kv. 


$4.05 

4.95 

5.93 


OIL  CONDENSERS 

2  Mid  200V'OC  Bathtub . •  .tO 

1  Mtd  400VDC  telephone  type . tO 

2  Mfd  tOOVDC  Bathtub .  .SO 

2X.1  Mfd  fOOVDC  Bathtub . SO 

6  Mfd  600VDC  w/mtg.  Clamp . 70 

8  Mfd  teoVAC/SOOOVDC  w/Brkta..  S.60 

Mfd  8000VDC  Voltage  Doubler 
Type  26F281  w/BrUU . 83# 

SPECIAL— LIMITED  QUANTITY 
FAMOUS  BRAND  VITAMIN  Q 
PHOTOFLASH  CAPACITORS 

8  MM-3000  V  D.r. — 36  Watt  Pec.  48»'x 
i'."xl\".  "t.  1-lb  12-iiz.  I’rlce. 

...uh  . S3»S 

3  for  8 15.00 


ATTENTIOHItl 

Bulletin  #713,  lilting  voriout  government 
and  commercial  aurplut  items,  it  now 
ovoiloble  upon  request. 


VOLTAGE  REGULATORS 


These  solenoid  operated  carbon  pile  rer* 
ulatoru  will  ■tablllze  tte  output  of  12wl8 
V’DC  power  suppllea,  simply  by  connect- 
Inc  the  coll  leada  acroaa  the  output  of 
the  rectifier,  and  the  carbon  element 
leads  In  eerlea  with  the  load. 

Price  each  . $2.49 


D-C  POWER  SUPPLY  FTR  3377.AS 


Ratine  lU  VAC  to  115  VDC,  .77  Am- 
perea  Operatea  fane,  motors,  macnettc 
chucks,  buelneae  machines,  relaya  etc 
Descriptive  literature  avallabla 
Draml  now,  re.idy  to  operate . $16. .5(1 


D-C  PANEL  METER5 
Attrectlve.  rufced.  and  reaaonably 
priced.  Moving  vane  eolenold  type  with 
accuracy  within  $%. 

0-6  Amperes  D-C  Any  range 

0-12  Amperes  D-C  ^.49  each 

0-16  Volte  D-C 


Minimum  ordtr  $3.00.  No  C.O.D.'t 
under  $25.00g  25%  deposit  on 

C.O.D.  Add  10%  for  Prepoid  Par¬ 
cel  Post  and  Handling.  Torms:  Not 
10  doys  in  Hit  prosonco  of  opprovod 
crodit. 

All  prices  subject  te  cbonge  witbout  notice. 


Type 

HY5 

HY8X5 

HYIO 

HY12 

HYI5 


RECTIFIER  CAPACITORS 

CF-14  3000  MFD  I^YDC  1.M 

CF-IS  BOOOMFD 

CF-1  1000  MFD  IsyRS  .'11 

CF.2  2000  MFD  !  !! 

CF-20  2500  MFD  '•"'5S  !  !? 

CF.3  1000  MFD  »*YD£  1*! 

CF..4  2X3,500  MFD  8.4! 

CF.5  1.500  MFD  30VDC  2.48 

CF.«  4000  MFD  30VDC  8.2S 

CF-7  3000  MFD  3.5VDC  8.2# 

CF.8  100  MFD  .50VDC  .88 

CF-19  SOOMFD  50VDC  1.8# 

CF-I6  2000  MFD  .50VDC  8.2# 

rF.21  1200  MFD  9  )VDC  3.M 

CF^  200  MFD  1.50VDC  I.*8 

CF-10  SOOMFD  2(I0VDC  8.2# 

CF-12  125  MFD  350VDC  2.48 

RECTIFIER  TRANSFORMERS 

AII.Prlm,ri««  115VAC  50 '#0  Cydea 
Tyoa  >  VdU  Ampa  Prlra 

Xm-12  15  12  88.8# 

TXF3«-2  36  2  2.85 

TXF3#-5  36  5  4.85 

TXF36-10  36  10  7.85 

TXF36-15  36  15  11.85 

TXF36-20  36  20  17.85 

XFC18-14  18  VCT  14  #.8# 

All  TXF  Types  »re  Tapped  to  Deliver  32. 
34,  36  VolU  XFC  type  it  Upped  to  de- 
yver  16,  17,  18  VolU  CeoUr-Tepped. 

RECTIFIER  CHOKES 


RECTIFIER  SURGE  PROTECTION 

When  an  Inductive  IX'  circuit  Is  opened, 
a  high  voltaRe  eurKe  la  produced  that 
may  damage  a  rectifier  power  supply. 
This  danger  can  be  reduced  by  the  ap¬ 
plication  of  r.  non-llrear  resintance  de¬ 
vice  known  aa  Thyrite.  Further  Infor¬ 
mation  will  be  found  In  catalog  #719. 

RECTIFIER  MOUNTING  BRACKETS 

For  Types  B1  through  B6.  and 

Type  Cl . $  .$5  per  set 

For  Type*  B 1 3 . 70  per  eel 

For  Types  3B .  1.05  per  set 


RECTIFIER  KIT  #612-10 

6  and  13  VDC  at  10  Anpe. 

This  unit  will  deliver  unfiltered  direct 
current  for  operation  of  motora,  dyna- 
motore,  eolenolda.  electroplating,  battery 
charging  and  similar  equipment. 

The  two  output  voltages  may  be  used 
Himultaneoualy,  and  varied  above  and 
below  their  nominal  rangea 
Tomplete  with  achematlc  diagram;  abpg. 

.  $15.95 

Filter  Kits  For  #612-10 

1  Section  choke  input.  10%  ripple.  $  9.64 
t  Section  choke  input.  2%  ripple. ..  19.26 


PILOT  LIGHT  ASSEMBLIES 

Aircraft  type,  panel  mounting,  amber 
Jewel.  Knurled  nm.  controls  •’Dlm- 
Hright".  Bakelite  and  aluminum  con¬ 
struction.  Bulb  replaceable  from  front 
panel.  For  single  contact  bayonet  bulbs, 
up  to  T-S*^*  size.  Dimenslonst  2^" 
overall  length,  S**"  diameter.  panel 
intg  hole. 

I.M.MKIHATK  DKIdVKRY  —  BOO  to 
Carton.  Requt-Ht  Sample  and  Trice  on 
company  letterhead. 

WRire  fOft  SiLSNIUM  RtCTtfllR  CATALOG 
#719 


0PAD-CR££N 


COMPANY 


71  Warren  St. 

New  York  7,  N.  Y. 

Phone:  BEekman  3.7343.6 
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ELECTRONICRAFT 


INC. 

5  WAVERLY  PLACE  TUCKAHOE  7.  N.  Y 

PHONE:  TUCKAHOE  3-0044 


RADIO  MODULATOR 

ISpe  lU'-423  It.  or  twtN'tor,  In  »  mlnUiure  keyiiiK 
unii,  iiKMlulator  trsoHniitter  cumblnM.  A  di 

p«>l«  numtitpil  atop  the  cai*e  radiat*^  a  aiimal 

pulse  at  2u.‘i  megacyrlp-H  iiiiMlulatfKt  by  ptjlsea  occur- 
Ing  at  4.b9H  Cl’S.  \'>^  t  «47.  l-flFB,  1  9.W.  I  SW4 
tulwa.  (Operates  fmm  11. 'V.  «<)  L*y.  sourL-e.  Itrand 
new  Inrludlns  tuhet  ami  in.>tnicUua  book _ $$9.50 


#FULL  WAVE  BRIDGE  TYPE 
SELENIUM  RECTIFIER 

Input  up  to  30V  A  C. 

(hitput  up  to  2^V  I>  C.  at  1.1  aaipK. 
platea  2S*  diameter  rm.ii 
>d.  Tel.  A  Tel  Co  SS.TS 


SI^CK  MOUNTINGS 


20  Volts  ot  10  Amps. 
STIPDOWN  TRANSFORMER 

Also  tapped  at  6V' 

115  Volt  input.  Meal  for 
^  Vleiiium  Ue«tirter  .applications. 


TW0>IN*0NE 
CRYSTAL  UNITS  m 

B«ndU  typ«  MX>0E  ~ 

fUtch  unit  contains  2  crystals  dlfTerin 
in  freq.  by  455  kc.  Followlnc  fre^tueh 
clea  available: 

2457-2912  42^7-4742 

24HI-29S0  4310*4765 

35:;0-39n5  4:mo*48lS  m 

2539  2994  44.3.5  4tl96  X 

2500  3015  4702.5-5157.5 

2502  3017  5  4713-5108 

2407  2>02  4930*5.305 

2945-34iH)  4935-5.390 

3M20-4275  4975  5430 

3000-4315  5000-5535 

4<HI2  5-4457.5  0485-0940  ■ 

4175-4630  6515-6970 

4242.5  4697.5 

Special  price  In  lots  of  ion 


POWER  KIT 

Consists  of  Ttmer  Trans,  and 
mil  wave  bridge  selenium  rec¬ 
tifier  Input  11.5,230  AC. 
thitpiit:  12  24V  lEC.  at  1.1 
amps,  l-'lne  for  operating  re- 
ia>s.  small  iiiutors  dvnamn- 
tors,  or  tor  lo«  voltage  I>.0. 
source  In  laleiratorlea.  etc. 

Brand  New  $7.95 


LINE  VOLTAGE 
STABILIZERS 

Itartheon- N  avy  Type,  CRI* 
:5ni4ii7  Inptit:  92-138V.  57/63 

CI’M  .  1  I’H.  Output;  11.5V.  0 >2 
KV.4  .  1%  Reg  .  0.96  IV.  Weight 
2i0  llM.  f-U)cinse<l  In  Nary  fire) 
VentilUte<l  Cabinet  for  Wall 
Mounting. 

Hraiid  New .  $97.50 

Raytheon— Rpe«'.  N’*>.  W  5760  In 
put:  y5-l30V..  1  25A  .  60  CPS  .  1 
I’ll.,  thitput:  115V..  60  watts  . 
lAiad  P  F.  90*4j. 

Brand  New . $12.50 

SOL.V— Cat.  Mo.  3004..  115V  .  60 
V  A . . 


Filament  Transformers 

For  typo  S66  tubes 

Input;  115  TOlts.  fiutput;  2.5  vult< 
center  tapped,  at  lu  ampH.  tilazeij 
porcelain  stariilotT  insulateil  for  hlgli 
voltage  tireakdown.  Mfgd.  by  Ken 


WESTERN  ELECTRIC 
CRYSTAL  UNITS 

Typo  CR-1A/AR 

Available  in  quantity— follow  im 
fmtuenciea 

5910—6350-  0370  -6470—  0'  Ht 
6610—06:0-  6690-6940-72  *' 
7350— 7380— 7390— r40‘>-  7:.-'*" 
9720— Kilocycles 


THERMOSTATIC  TIME 
DELAY  RELAY 

Ampi'rite  type  US  No —45  Heater  voltage 
115V  Normally  open  RPST  txmtacts.  45 
sec.  delav.  Conta«*t  rating  115V-3A..  A.  C. 
lor  440V  .  A  2.\)  niav.  voltage  on  con¬ 
tact*— lOtiO  max  voltage  bet,  rontacta  and 
heater — 15iK).  Size  3  9,32  x  1^*  overall 
Ma  le  for  U.  S.  .Navy . $1.10 


Micro-Wove 


Lavoie  Freq.  Meter 
375  to  725  MC5 

Mn.l.l  Ts-ur  l’  a  •  coniiart. 
s**if  t>ontainctl.  battery  p*>w- 
eretl.  precision  i^:  1  Mt*» 
fre.iuency  meter  ahich  pm- 


Brand  Ht 


AUTO  TRANSFORMER 

tfK.  400  cy  Cat  N..  'KKllv* 


SOUND  POWERED 
FIELD  SETS 
Type  TP-3 

Containetl  In  serviceable  canvas 
cases.  Brand  new— export  packed 
Per  unit  a.s  illuatratetl . $24.50 

^  SOUND  POWERED 

n  BATTLE  PHONES  ' 

Western  Klectrlc 

(vn  0  sl>173312  Brand 

'-gV  new  in  original  car 

Per  unit  as  lllu.strated  . . 


FILAMENT  TRANS. 
400/2600  cy. 


THYRATRON  POWER  TRANS. 

iu.iii...iri  »  .xs'.Te.  400  100.1  <■>  I'tii-  n.'iv.  i 

.So.  ;  .-.0  0-iOV  It  0  .’.A.  «  1.2A  Tost  KM! 

Pulse.  Input  Trigger  Inverting 

Wf-.tiiighouse  14.3  U  N,  Foaterlacd . . .  . . . 

PULSE  0^ 

rtah  No.  9350..  .  . $1.25  ||Bl 

BLOCKING,  OSC. 

We>tiniihoiLse  if  132  Fosteri/etl  S.  .N  ^ 

132  .  52.95  I 


PARABOLOIDS 

Spun  Magnesium,  17^*  dia 
4*  deep.  Mounting  bracket 
for  elevation  and  azimuti 
control  on  rear.  IH*  x  1*« 
opening  In  center. 

Brand  new  ge 
aair  $8.75 


U.  S.  NAVY 
SYNCHROS 

Types  5F.  .dSJ,  .5SF.  .5SIK;,  0ii 
AIn**  various  synchro  Une-fa.-t 


HIGH  VOLTAGE 
CAPACITORS 

MFI>-  2.'i.(0>O  Volt*  1 
teen  tiiletl,  .New  .  $. 

Shpg.  Wt.  3.5  llH. 

.  MFiy  I, ’..wo  Volt*  I’ll 

tilled.  New  . $ 

Khpg  Wt,  .3.5  Ibtt. 

1  MFIt  T’OM  Volts  Inc 


METERS 

Westhse  NXSS-O  0l)OMA.. 

Bkite . 

Weatlwe  NTnS-O-SA.  R.F 

Bkite . 

Triplett  22:A-«*-1.‘>iiMA  - 

Bkite . 

fi  K.  IM>  41  0  IMA.  3*  S 


Hipli  Voltage 
iTwrminol  Strips 

[h  Terminal  with 
I  Dakelite  barriers 


-3*  Rd 
....$3.85 
-r  Rd 
...$4.75 

2*  St) 

..  $2.65 
i.  Bkite. 

$4.25 
1.  Bkite 
$4.25 
3*  H.J 
..  $5.75 


.5*  X  I*'  X  1'  high 
overall.  Insulated 
for  5000  volts, 
be  cut  shorter 


SO  AMP. 
FUSETRONS 
Bus  typ«  FRN  50 

..r  2*.0  volts  or  lew.  . 


UKCElTACIrK  ANIl  J 
24  volt  lamps  for  abort 


Bkite. 


All  prices  indicoted  ore 
FOB  Tuckohoe,  New 
York.  Shipments  will  be 
mode  vio  Roilwoy  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


AM  merchandise  giMran-* 
teed.  Immedlete  delivery, 
subiect  to  prior  sale. 

All  Prices  Su6/ect  to 
Cfionge  WHkout  Notice 


-/ei 

products  CO. 
4  Godwin  Ave.  Paterson, 


SEARCHLIGHT  SECTION 


IMMEDIATE  DELIVERY 


LOW  PRICES  •  FULLY  GUARANTEED 


REMOTE  INDICATING 
Compass  System 

Type  AN5730-2  Indicator  and  AN5730’3 
Transmitter  26  volts,  400  cycle. 

Stock  «S-22 
Soecial  Prico  $6.95  ooch 


BLOWER  ASSEMBLY 


MICROWAVE 

ANTENNA 


WESTINGHOUSE 


As-2i;-Ai'ii  i.=.n.  i: 
I'm  tlipulo  an<l  13 
inch  Parabola  houH*‘«l 
in  weatherproof  l(a- 
•loliie  16"  tlia.  24  v. 
1)1*  Hpinner  motor  for 


FL  BLOWER 


110  V.  4*>iicy.l7  c.f.m. 
Iticiuileti  caparitor. 


or  l*K  .1^  K  «*r  I’K-24SH 

Sinular  t..  PK-21^I>  .<iock  r.<.\-112A 

Prh-e  SIH.-Vt  *mi-h. 

I.eliiiid  SI»-»3 — llO'iS.'V)  —  Input  volts*  In’ 
at  umpsi  tttitpiit  no  volts*  fhr»'e  phan*' 
4' o  cveU-a  .it  TO'*  N  .1  0  ?♦*>  I'.K.  Second 

•  •input  voltaK.*  ■•!  2»*  volia  4t"*  cycM'S  .it 
,'.o  V  \.  X'ldtak’*'  an*l  fr*M|uency  r>-(rulat«'<t 
l>*-t«iKn*-<)  for  US'**  \*ith  various*  autopilots* 

su.ik  rSA  :<■;«  Price  $79.50  eoch 

Holtxer  f'atsot  .H-.imat  lo  .M<1- 

!4l*F  Put  dravxs*  44  .imps*  I»i'  at  v.  «»ut- 
piit  tatnins*  .ir*-  at  *'  I*  F  F*iuipp**i  with 
hiKh  .ilt’tu'le  hnisilie*  Sfoi  k  rSA-4. 

_ Price  $34.50  eoch 

4t«‘nerul  Klerlrli*  ,>l»il>rl3\  —  Input  2S 
voltss  !»'■  .it  3.'*  amps-  «*utput  110  v«>lt!»  400 
c.\cl.  .«*  4)*:i  V  A.  at  "  1*f  I’  F  W.  Kht  15 

ihs*  sto*  k  rSA  4i.  Price  $9.95  eoch 


Ik  t's**-  aa  trana> 
lt»  r  or  M-p*  at«T  Stock 
A  42.  Price  ^.75  each 


M-27*  SA.272 

tieneml  Kleclric  '*  KPM  \lotor.  Type 

5HA10KJJ2.h.  :;7  v.  I»  >’  'v  u.ti  amps.  10 
lb, 'in  ti*r*nie  ai  2  rpm.  Shunt  woun*!.  !-<' 
noiee  filter  Stock  2T2.  Price  $6.75 

each. 

itenerul  Flc«-trl«’  ’“x  III’  0-4  >l*»t<sr.  Type 
oH.AOuL.Iti*;.  Atirntturc  \«sltaue  f»o  v.  max. 
flebl  27  V  Armature  turreiit  i*  20  .ampe. 
rtelii  2.1  aitij'i*  4»;oa  rpm.  7"  Ip.  x  I’*" 
rliani  «ith  2 “  worm  K*-ar  s*hafl  •si'' 
fiiam.  st*i*  k  sS.\-2To  iSice  $14.50  each. 


DC  GENERATOR 


K«irtl  IfiMtiuinent 
I  'o .  « 'o  tn  4>o  u  n  d 
\V<Mind  !4u.  of 
<sr<lnanr«>  dwf; 
22112M.  n.i  V  d  c 
Vi  7  0  am4>pre>. 

font.  *luiy.  I«teai 

S|>eclal  low  price  $'!.95 


latioratory  uee 
Stock  2rS.\-25> 


SERVO  MOTORS 


C-l  AUTOPILOT  COMPONENTS 
Verticol  Gyro  Control 
Servo  Amplifier 
Servo  Motor 
Inverter 
Control  Panel 
Directional  Panel 


pioneer  Type  4  K-?. 

2*i  V.  400  cycles  fixed 
phase,  var.  phase  49  v 
max.  1.05  in/ot.  Stall 
tor*|ue  Uotnr  motnent 
of  inertia  7  jfm  cm: 
With  40:  I  K'ear  redur- 
t  i**n 


DC  SERVO  MOTORS 


('•I  .\iitopihit  Ser\«»  I  nil— 2'>  \  lu’  Shunt 
iimt*»f  22.'."  rt-ni  2  iiiiiKio-t.i'  *  lutches. 
r*‘ilu*  tion  »:*-ar.  *lift*Tential  an«l  2  maKn*-ii** 
braki-s  t'ntpiit  sh.ift  I.’*  ri'tii  Tof«|ue  225 


Steak  2rS.\-ls".  Pri«e  $IH.50  ear'll 

l-diiH'o  H>64  IH*  Servo  I  nlt — v.  In'  max 
armature  voltaK**.  27  v.  held.  I  ISj  h  p 
.ll'i'iriun  Fiebl  <  iiM  •  nt  2M»i  nia  .\rmatut«‘ 
*  urreiu  2tMi  m.i  at  m.imal  ti-r>iu* 

Stock  rSA  211 _ Price  $12.50  each 


$6.50  each. 


Stock 


Prices  on  request. 


Motor 

1  r.  \  . . .  I. 

hp  iMio  rpm. 
«lut\ .  r>.'»  amps, 
rSA-24.'. 

Pri«  e  *?i..*.t»  * 


ALSO  IN  STOCK 

Sperry  AS  Verticol  Gyro,  tort  No  644841, 
115  volts,  400  cycle,  3  phose 
Sperry  AS  Directionol  Gyro.  Port  No 
65M29,  IIS  volts,  400  cycle,  3  phase. 


Millis*-con>i  sii  itehinK  at  ui>  t>i  6ti 
«-ycle*s  per  s*  i*  I«I<*al  for  ser\o  am- 
plihera  *»f  r*-litv  type.  4  paK**  tTo- 
*hure  on  r**<iuest  Si*tck  :?SA-259. 
PHce  $4.7,>  each. 


Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
Teletype  PAT.  199 

SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 


WRITE  FOR  LISTING 


November.  1949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


D.  C.  MICROAMMETERS 


R.  F.  AMMETERS 


I'M'  W«tton  ."I.  3*  S  U . $14.50 

W.H.  NX  ;{5.  r  l{  h  MH:i:>W2<>0|M  l  A  $  8.50 

Mmi  Weston  ;'i|.  :r  H  l»  . $11.00 

'•'HI  Weston  'iim.  2*  K  It.  Si>»h*  hlark  s<*ale  ralihrattii 
"  l'•"'f  NMtiilw*i'-  -  S  4.00 


0  120  MA  Simpson  2.'.  r  H  I'. . 

0  2^0  MA  R.F..  W.H.  NT  33.  r  R  It.  fL* 

.Lntr^ihOt*  I'lirrent  . 

0  1  G.E.  I»W  44.  2*  R  H  lil  so . 

0-1  G.E.  I»W  44.  r  R  B  . 

«-l  G.E.  I>W  '2.  r  R  H . 

0-1  G.E.  IM)  41,  :r  R  B . 

0-1.5  G.E.  I»W  .•;2.  2*  R  M  10  ST . 

0-1. 5  Weston  42...  .{'  R  R  . 

0  2  Simpson  2*  R  B..  . 

0  2  Weston  42’..  R  B . 

0  2  5  Weston  507.  r  R  B  . 

0  2.0  Simpoon  35.  3*  R  B . 

o  2..'  Weston  42.'.,  3*  R  B.  . 

'I  2..'.  W.H.  NT  35.  r  R  H 

0-3  W.H.  .NT  3.'.  3*  R  B . 

•I  3  Weeton  42'..  3*  R  B . 

0-3  Weston  42.'..  :*  R  B  W  Kxf  touiHm. 

0-5  G.E.  IHI  44.  :r  R-B  W  K\t  .omuIm 

'15  G.E.  1M>  44.  3*  R  B . 

0-5  W.H.  NT  35.  .r  R  B . 

0  rt  G.E.  I»W  44.  2*  R  B.  bl  s«-  . 


.  $7.50 
ol  0  5 
.  $3.50 
.  $2.95 
$3.50 
$3.00 
$11.00 
$2.95 
$8.25 
.  $3.50 
$8.50 
.  $3.95 
$4.95 
$8.50 
$5.50 
$5.50 
$8.50 
$9.50 
$8.50 
$7.50 
$7.00 
$2  50 


4  M  il  MITUR  TKSTKH  BKHiRK  SMII'MKNT 
r  ^IJBR.VTIilNS  ARK  KuR  NON  MAIiNI-Tli 
rA\KI>  IK  M4TKRS  ARK  KoR  I  SK  ON  MAO 
NKTIi  I'VNKI^H  .srKi  IK$  BANKL  TMH  KNKSS 
AN|>  \\K  WIKI.  rAKIBRATK  ACi  ORIHNIH.Y  XT 
NO  KXTRA  t  IIARltK  All  iiieTer'*  have  white  Male 
»ii<l  ar«  tluvh  lM(■lllllet|  iiiileN^  HpetlhtHl  otherwt'ie 

5  .vLmare  M  Metal  -eale 

R  Round  r  v  ohtn-  per  volt  «iiii  ^iirlaee 
B  Bakeiiit  hi  Black  inoiirititi 


D.  C.  AMMETERS 


1  '  Weston  :U'l.  3'  S44  tl  hake  ca 

2  Simpson  2.*>.  i*  R  B 

■  Gruen  ■*31.  2"  H  B  . 

A  McClintock  Mli2inii.  2"  R  B. 

Simpson.  2*’  R  B 
I"  Weston  :ioi.  3*  S  B  . 

i:  Sun  Al*  .3*  R  R 
I  Triplett  321  T.  3"  R  It 
1  ■  Weston  301 .  3*  SB. 

•  "  3"  Beede.  2”  R  .M 
H"  G.E.  I»W  M.  r  U  M 
4"  Sun  iAl‘V*)v.  3*’  R  It 

Triplett  0221  T.  2*  R  B.  W 


$5.50 
S4.0U 
$3.50 
$3.50 
$3.95 
$8.50 
$3.50 
$4  00 
$6.50 
$2.95 
$3.50 
$4.95 

$4.50 

$5.50 

$7.50 

$*7.50 

$7.50 

$3.50 


A.  C.  AMMETERS 


1"  G.E.  AO  2'.  3*  S  B.  e\paiiile<i  lietween  4*7 
\riip-..  .Scale  calihrated  "  I'Mi  \iiip>.  Kor  IhreiA 
Rca<Iiiiu  div.'le  ocale  reathha  hv  1"  $4.95 

.;o  Triplett  :;.tl  Jp.  r  R  B . $4  00 

t"  Triplett  :  ;2  ilV  f  R  M  _ $3  50 

%"  G  E  \o  22.  R  It  . $4.50 

W  H.  N\  R  It  $4  50 

itit  12"  Burl  .2M  .  n*  R  it  \\  K\i  Tian>  $7  50 
IM»  G.E.  AO  22.  3'  R  It.  Amp  iiivt.  w  K\t 
Tail-  .  $7.50 


Simpson  12* 
Weston 
2""  Weston 


■  .  2'  R  M  wjfh  '‘bimt 
2*  R  It  with  Hhiiiit  . 
•'h;.  2’'  S  B  W  K\!  ; 


A.  C.  VOLTMETERS 


D.  C.  MILLIAMMETERS 


G  E  HW  .M.  2'  It  It  with  \hiini 
G  E  hW  I,  2*  R  B  le>H  dintit  . 


U  1*  G.E.  AW  41.  2*  It  It  hi  M'.  SiKiial 

IS  122  .  . 

ft  l.».  G.E.  AO  22.  ;r  It  It  hi  M . 

It  I*.  Weaton  47«.  3*  R  B  . 

0  r  W.H.  NA  3.'..  3*  R  It . 

0  40  Weston  M7.  2*  It  M  4IN'  'vrlex 
H  40  W.H.  NA  2'  R  It  4'm.  t\ele%. . 

0  75  Weston  '.IT.  2*  R  M  hrk  mt'l 

0  i.'.o  Weston  17.  2'  R  H . 

It  I'.o  G.E.  AO  2*..  .f  S  It 

tt  i.Mi  Triplett  332  IV.  It  M 

It  ir.h  Triplett  .td  JP.  3*  it  B 

ft  17.11  Triplett  3::i  IV.  .T  it  B  W  Re*,stnr  i 

volt^  .  . 

It  .t  tiMi  Triplett  232  r.  2*  It  M . 

n  'hHi  Burlinpton  22.\.  2*  It  M  .  .  . 


I  r..rps 

.  $2.50 

.  $3  00 

.  .  $4.50 
.  $3.95 
$3.50 
$3.50 
$2.95 
$4.50 
$5.50 
$4.00 
$4.50 
tor  :;ftii 
$5.50 
$6.00 
$6.00 


ft  I  G.E.  INI  41.  3*  R  It  $6.00 

0-1  W.H.  NX  35.  .f  It  R  MK.I.'iWiNMiN'MA  $7.$0 

u-1  Weston  :toi.  3*  S  B .  .  $7  50 

ft-3  Gruen  tJW  ,'.80.  r  It  B  ..  . $3.$0 

5-0-5  Western  Electric.  3*  It  B.  «-«»mvntrlo  ntyle  $3.00 

0-10  Weston  3ftl.  S'  S  B . $6.$0 

0  2ft  G.E.  1)W  2*  It  B  black  scale  . $3.00 

ft  30  G.E.  IHI  41.  :t'  it  It  .  $3.50 

ft  Sft  G.E.  IH>  41.  3'  It  It .  $3.75 

U  K'.O  Gruen  SOS.  2"  R  B .  $3.00 

o  2tH)  G.E.  INI  41.  3*  It  It  S4.50 

3fto-o  .3IMI  G-C.  INI  4",  3'  It  B.  lini:  intd  non  flanitel 

••■M*  . . $.KP0 

0  .00  W.H.  NX  3.3,  r  R  B  $3.95 


D.  C.  VOLTMETERS 


ft  .3  Simpson  12*.  K  M  rina  iiit<i  _ 

o  '  W.H.  NX  i<.  2"  It  It  2""  r  V , 

"  lo  Sun  2AI’4>.  2'  R  B  loo  tv . 

"  r<  MrClinterk  H  l»"  R  I.  2*  R  B  hla 

•I  :;o  OeJur  An»M  »i  21",  2"  It  B . 

"  30  G.E.  HW  41.  r  R  B  2'."  r  v 

"  30  Triplett  MI02.  3"  R  B.  black  m*  W  p- . 

A  1'  tvpe  It  1  .  $4  00 

"  .lo  Weston  301,  :r  S  It.  I'HM'  r  V .  $7.50 

o  4"  Sun  3AI".;'7.  .3'  R  B.  I'Mt  r  v  $4.95 

"  IiMi  Weston  h43.  2*  Sort  mrd  natue*!  cav  $9.00 
>  l.'>0  G.E.  1»W  51.  r  R  B  Special  Male..  $3.95 
"  !M'  Simpson  23.  3*  It  M  .  $6.00 

"  1.50  Weston  .301.  3*  R  It  Surf  mfl  2'K'  r  v..  $4.50 
••  .of'  Weaton  3fti.  3*  S  It.  I'mhi  r  t  $9.50 

"  ’aN'  Sun  ;.$l*3.Mi.  3*  R  It.  I'hm*  i  v  M K  : '  WMM'Ih ‘V V 

$7  00 

fi  *."0  Weston  3ft!.  .3'  S  H.  Iftftft  r  v  .  $9.50 

"  :  .*  Weston  301  .w  b,  I'om  1  v.  $11.00 


$2.00 

$3.50 

$2.50 


D.  C.  KILOVOLTMETERS 


.\.l  meters  are  (urni'>hed  >-nmpletc  with  piei-|si«)n. 
wire  wound,  IinM'  olinis  per  volt,  heinteiicalljr  ^ealetl 
niulMpliers  and  niountinic  clipn. 

0  I  Weston  ;;oi.  3-  s  It  .  $9.00 

0  l,-.  W  H.  NX  3'  R  It.  1  MA  nivt  W  resistor 
$7.50 

ft  I  5  Weston  301.  3*  S  It .  $9.50 

o  2  Weston  .01.  s  It  . $t0.50 

o  2.5  Weston  30l.  SB  $9.50 

U  3  Weston  -  Ol.  rf  S  It . $10.50 

0  :i.-.  Weston  301.  SB  .  $11.50 

0  4  Weston  loi.  3'  S  It  $12.00 

ft  *.  Weston  301.  3*  S  It  .  .  $14.00 

o  in  Weston  :tnl.  3'  S  B  $15.00 

U  20  Weston  :iii.  3*  S  B  $22.50 


AIRCRAFT  METERS 


.Ml  aircraft  meters  listerl  aie  2S*  ivpe  with  lilack 

3ft  Volt  Weston  «ot;  . $4.50 

30  Volt  Westinphouse  AX  33  .  $4.50 

30-0  30  Amp  Weston  HII6 .  $5.00 

120  Amp  Weston  606  W'eit  shunt... .  $5.00 

120  .\mp  Wostinphouso  AX-Xl  W  est  shunt  ..  $5.00 

240  Amp  Wostinphouso  .\X-33  W  ext  shuni .  .  $6.50 

24"  (I  24"  .\mp  General  Electric  W/ext  shunt .  $6.50 
.30  Volt  6"  Amp.  G.E.  ext  shunt.  AN  i  .mn 

T>Pe . $5.50 

30  Volt  12"  Amp.  Westinphouse  .AX  :  :  W  ext 

'hunt  .  $6.00 

no  Volt  lf»  .Amp.  General  Electric  W  eit  shunt.  A.N 

t’onn.  Tvpe  $5.50 

30  Volt  24"  .Amp.  Westinphouse  AX  33  W  ex* 

shunt  . $7.50 


A.C.-DX.  VOLTMETER 


PORTABLE  TACHOMETERS 


0-20.000  RPM  Rankc.  JaeRer  Z4  :  A  0  rhroncmetric 

t>p*-  .  $24.50 

300-1200.  1000-4000.  3000-12000  RPM.  Jones  Mo 
torola  t  o  .  Multiple  iUnih.  i  Mntinuous  Iniicar 

mg  . $24.50 

300-1500.  1000-5000.  .1000-15000  RPM.  Jones  Mo- 

torola  to.,  .Multiple  Ranae.  t'ontinunus  liidirat 
ing .  $2J.W 


COMBINATION  OFFERS 


i:.0  Vi»KT  A  t'.  Jk  3ft  AMI*  A  C  Triplett  M.-lel  331- 
Jl*.  3"  Rd  flush  iMske  rase  BttTII  MKTKR.S 

PfRl  . $7.95 

4'»  V«H,T  Dt-  r  4"  AMR  I»  f*  Sun  Mmlel  .3Ar.5y7  K 
3"  R  I  Oush  hake  case.  R«»TH  MKTKR.S  FHR  $9.25 


CURRENT  TRANSFORMER.  Weston  ‘.,39.  2  '<  1ft  2" 
.\nips  rapp*-'l  and  .'•<»  I'mi  2""  .\mps  >nserle<l  pr 
marv  Se«*on«1arv  1  Amp 
Ust  rnoe  $61.50  $*>ur  t  o't  m.u  $26.50 

CURRENT  TRANSFORMER.  Weston  4»;i  4  Amp 
Sts-ididarv  I'rmiarv  3"  iihi  2""  2.**"  '>»Mt  I'mmi 
\mps  .  I '  V  A  t 'apai  i'v 

Usl  Pru-e  598  00  5..ur  i  tmlv  $35.00 

POTENTIAL  TRANSFORMER.  WMton  311  Potential 
.•-atio  Ot  I *  T'<"  to  Volts  1*.  v\  t  a|<Ocitjr 
l.ast  Price  $247.50  $ou-  t  ost  «»nlv  $90.00 
BOWL  INSULATORS,  t  tear  tiU's.  1  ortiina  Class 
Work'  .No  H7"7".  Tvjte  f  fomprisi-s  ftaiued  ht>wl. 

4  h  V  6  1 '•  I';"  ‘t  H.  at  base  t  ciitef  lcad-ln 

pill  N’  dia  ti'erall  dia  9  \*  \ll  lira"  tittings 
s f.  St'Hk  r  3t;  is3n  iiTurt;  1  $6  00 

GASOLINE  HEATER  MOTOROLA  MODEL  <'.N-3 
24-\.  Internal  fooihiistum  fvp»-  ^•.'Ml*l  BTI'  .  op 
erates  oil  2i  2'  vn|t  IM'  I’ait  li"  use<l  with  trans 
former  an  I  rwtilier  for  1 M*  >  \  <  $22.50 

BC-II60-A  TRANSMITTER,  r.7  *0  |s7  M'tiaevcles 
117  volt  cvcie  I"  turn-  $29.50 

BC-n6I.A  RECEIVER  1."  to  21"  Megaev  |p«.  it* 
volt  rut  cvcie  li  tulie>  Si4.50 

CARBON  PILE  DC  VOLTAGE  REGULATOR. 

Satet.  far  lleafiur  *  lauhiiri.;  'at  r  Tv  f>e 

5  7""K  $65.00 

THERMAL  CIRCUIT  BREAKER.  H  1*  <  T  1’.  Amp 

12"  No|!  \i  t  Hive  1»  lleineinan  S"32-’  $1.50 

TERMINAL  BOARD  with  hrrfier  r  Term-p 

als  with  2  .'o,.ii  . .  poll--  ivo  h  I'.j*  long  X  2'  W 

X  I't"  II.  iiiitimium  ontcr  I"  pictvo.  $.60 

STRIP  HEATERS.  "  Wa**.  11*.  voJv  2'"  ohm-..  I',' 
«;  1.  «  aralot:  -2^  'd,  rn  riiiKum  orde*-  I" 

pi«s  «  -  $.60 


SPECIAL  METERS 


SENSITROL  RELAY,  ft  .'.ft  Microampere  sensltixltv. 
\\e..r.iri  :o.  rvpe  Siiude  n\e«|  cuntart  with  11" 


itidi' ate  operatiDi;  potnl.  Has  two  a('ai<*s.  one  for 
'♦•ftiiia  index,  the  other  for  leading  pointer  p*»«i- 
tion  «  oiita'T  clones  on  d'cieas  tig  value  arul  has 
a  cHiiai'itv  or  .5  Watts  at  11"  volt' 

List  Price  $68.50  Your  cost  ONLY  $27.50 
FREQUENCY  METER.  ••  eveles.  Janos  Boldle 

to.  tvpt-  Mk'  M  rrahm  viliratiiit;  -eeti  rvpe.  1! 
recif.  I'M'  ro  i.'f"  vuit  opeiatioii.  3S"  rourul  rtusi, 
bakelite  ca-e  ...  .  $7,50 

FREQUENCY  METER.  JBT  3't  K.  iMia)  Rang- 
«*.iver-.  I'e.iU'Uicv  raiucH  from  p*  >2  ''Veles  and  .'>s  62 
'  vcic  Itiial  eleiri'-nt.  vihra'ing  fee«|  t>pe  115  volt. 
3'^"  til  flush  nidai  ease  .  .  .$5.95 

DECIBEL  METER.  Weston  3nt  ’vpe  kl,  minus  !ft 
ro  phis  ti  MB.  .ft'  rd  tl  I'h’o-  '-a.se.  •;  .MW  r,"" 
ohii...  II  .ifi  ^Jeed  tvp*',  with  .;  exr«.Tiiai  vsire  wmind 
mutnpllers  to  exietid  rat'.to-  .  ...  $11.50 

DECIBEL  METER  Weston  minus  m  t„  |i|„4  r> 
l«B,  -Z'-y  n-iiiid  ftu'h  I'akelitc  as*'.  Black  scale. 

luminous  riiarkiiuis  . $4  50 

PORTABLE  AC  AMMETER  0  :  and  «•  I'.  \n)|»s 
\l  W.hIi.ii  Mo'lel  .3S  foftiph'e  with  l-ailier 
c.j;rvin^  ca-c  ami  te^*  jea*l-  $12.50 


WESTON  341 


We  corry  a  complete  line  ot  surplus  new 
meters  suitable  tor  every  requirement,  such  os 
portable,  poncl,  switchboord,  laborotory  stond- 
ord,  etc 

Over  50.000  METERS  in  Stock 

We  corry  a  wide  assortment  ot  aircroft  type 
electricol  meters,  precision  tubular  multi¬ 
pliers  ond  meter  <hunts  Your  inquiries  will 
receive  our  prompt  ottention. 


\KK  ITKMS  AKK  BUANH  NKW  SI  IIPKI  S  tJVAR- 
WTKHi  I  NKKSS  SPKi  IKIKH  IITHKRWISF..  All 
material'  'hippeij  from  st<sk  same  ilav  ax  order  rr- 
••♦■upd.  sub.fs-t  to  prh-r  sale.  Orders  aceeptwl  from 
laftsl  '3»nc«Tns.  public  institutions  and  ag'^ncles  on 
■  •la-n  a'Touiii.  others  please  send  deposit,  hal- 

ance  fO.I).  or  cb«*k  with  order.  All  prices  FOB 
our  warehouse.  N  5*0. 


338  CANAL  STREET 
NEW  YORK,  13,  N.  Y. 
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SEARCHLIGHT  SECTION 


BARGAINS  PROM 


G.  E.  ROTARY  CONVERTERS 


Knco  AC  Motors:  t»uilt*in  niapfnetic  brako 
for  tjux'k  reverMiTiK.  Double  Mhaft.  ball 
bearinKR-  Rate<l;  2 ruinutea.  ma¬ 
rine  duty;  440-3-60.  Hrand  new  in  oriKinal 

cases . SPW'IAL  PRICE 

Genentl  Klertric  Synt’hrunous  Motor  t»r  Al¬ 
ternator;  excitation  2  Volts,  operating;  at  or 
deliverlnsf  110  volts.  3  phase,  60  cyides  at 
ISOO  speed;  no  name  plates,  but  lab  tests 

determined  specs  as  above .  $9.50 

(■enenil  Electric  or  We«>tlnithmiHe  IK'  Mo- 
Utm-,  1  6  HI*  no  Volts.  D'  I7o0  Rl*.\f 

Rebuilt  . $«.S5 

(■eiieral  Electric  Type  IS  Elaiire  Motor  for 
hoistlnK  dut>.  *4  H  I*  separately  excited 
Marine  Dutv.  Hrand  New,  ori>:inal  cases: 

235  Volts.  DC.  noo  KPM .  $65.00 

8|>eclMl  SericN  Motors:  no  name  plates.  *4 
HR  operate  at  either  110  Volts  DC  or  AC; 

Vj"  shaft.  Repainted  . $9.85 

Genenil  Elwtrlc  “Variac  t.iiM***  Cimtrollen*; 
60')  watts.  110/220  dcsiRned  as  an  adiust- 
able  speed  controller  but  can  be  used  for  any 
application  reciuinnK  a  variable  trans¬ 
former.  Hrand  new  and  an  exceptional  liuv 
at  . $12.00 


WESTINGHOUSE  TRANSFORMERS 

I  KVA;  Type  JR;  460 '230-230.115.  Brand 
New  . $17.50 

GEN.  ELECTRIC  TRANSFORMERS 

I  KV.\;  Type  .IR;  460  230-230/115.  Brand 

New  . $19.60 

(feneral  Electric  !i  KV.\  .\ut4>tnin»fonners: 
110/220.  Hrand  New  . $20.<K> 

CENTURY  MOTOR  GENERATOR  SETS 

7.5  K\  .\;  230  Volts.  D' *  to  115  Volts.  Ai'. 
single  phase.  ♦;<>  fycb-s  Complete  with 
automatic  cimtroller  and  push  button 
datii.n  .  $145.00 

GENERAL  ELECTRIC  DC/AC  MG  SETS 

Euur  IlearinK  Marine  I' nits;  2.>  HR  23o 
Volts.  DC  coupled  to  alternator  18.75  KVA; 
80^c  RF;  1800  Ri*.M  Hall  HearinKS.  4  bear¬ 
ing  set;  marine  duty.  Hrand  New.  $54.5.00 

INDUCTION  VOLTAGE  REGULATOR 

fiT>|>.  IKT,  form  M.  1  84  KVA,  3 
phase,  60  l  ycles.  cont.  duty.  Outdoor 
sersice,  Rrimary:  208  V,.  10.5  load 
amp.<<  Oil  tlMed.  Wgt.  365  lt>8.  33  x 
17"  X  14" . $83.IH) 


Dynamotor  Model  SD46AB8 
7M  Volts.  input  to  deliver 
no  Volts.  AC.  smale  phase. 

1.5  amp.  HPK- 
riAI.  RKH  E  (KW>ulltl 

»»»•■* 

HOLTZER-CABOT  MG149F 

Input  2H  N'olts,  DC  at  36  amps.  Output  26 
Volts  at  250  V,  4nf>  cps.  and  115  Volts 
at  5*H»  \’.  A  .  400  cycles.  Rebuilt  like 

new  . $24.75 

HOLTZER-CABOT  153F 

Input.  2S  N'olts  IH*  at  52  Amp.  Output;  115 
Volis.  400  cps.  3  fihase,  750  va:  9  I*.  F  also 
sec<*ndary  output  of  26  Volts.  400  cycles, 
simcle  phase  at  25o  va:  voltaire  and  fre- 
MiPMuy  teirulated.  KEIil  ll.T  MKE  NEW 

$.59..50 

HERE  IS  EXCEPTIONAL  VALUE 

We  have  .lust  purchase<l  1000  Weslintchouse 
Motor  Controllers,  each  I'ontains  a  110  220 
V<)li  iransftirmer  with  iniiltitaps  and  switch, 
orisrinally  desii:ne«l  for  control  of  Type  FD 
Motors  Sobl  for  b-ss  than  the  value  of  the 
f ransfi^rriier  .alone  Hrand  New  SFECT.AI. 
RKH  E  .  $6,2.5 

A.  T.  R.  INVERTERS 

250  W.itis.  110  VD<*  to  110  VAC.  Hrand 
New  .  $18.7.5 

PINCOR  ROTARY  CONVERTERS 

.300  VA;  FiIt»Ted;  lirand  New.  Input  115 
\'D('  4  2  Amo  <>iitpiit:  22o  VA<’.  t  36  Amo 

SPEf  lAI.  TRU  E .  $38.00 

liENEKAI.  KI.E(  TKI4  IK’  4iENER.\TGKS; 
Type  HD.  I  \  K  W  125  12.5  Volts.  14 

Amp  18‘'M  speed.  Rebuilt . $65.00 

l<.%YTIIEO\  <0\ST\NT  VDI.TAGE 
TK.%NNE44KMKK^;  Hrand  New  Input 
D4O.260  Volts.  179  Ami»s  Output  230 

Volts.  250  Wat  s.  100%  R  F . $18.00 

W  KSTIMiiiOI  SE  5IG  IMTN.  Compact 
tw.»  iM-arimr  sets  with  repulsion-lndiiction 
Miit.-r  opeiative  at  110/220  Volts,  single 
ph  25  cycles;  1  425  UI’M:  <»utput:  40  Volts. 

2  Amperes.  I>C.  c<imp«und  winding  Re¬ 
built  A  remarkable  value  at .  $16.75 

IDEAL  MOTOR  <iE\EKATOR  SETS;  Re¬ 
built  like  new.  operative  at  110/220  Volts, 
single  j.hase  to  deliver  120  VDr;  300  watts. 

C«»mple|e  with  field  rheostat . $65.00 

FIEI/D  KIIEO>T.\TS;  11  (dims.  8  amperes. 

8"  RIal4*.  bran.l  new . $5.00 

ESf'O  M<i  I’NIT,  IK'  IK',  tiperates  at  220 
\  dts.  DC  to  d-lner  110  Volts.  DC.  3.5 
Amperts.  Two  units  with  output  con¬ 
nected  in  series  provoles  isolated  llO-O-HO 

from  two  wire  Im'  Ueltuilt . $15.54 

RAYTHEON  1114411  V4>I.TA4iK  TRANS- 
K4>K5IEK>;  |*ii:  214, '246  Volts;  Sec:  55o0 
Volts.  1.0  ampere,  test  13.500  V*.  Brand 

New  .  $72.00 

KWTIIEDN  DISTKIItlTlON  TRANS- 
K44KMERS:  .75  KVA.  l*rt;  220  44U;  Sec 
ID*  Volts,  single  phase,  60  cycles.  Brand 

N*w  . $I2..50 

ES<  41  IK  A<;  M<i  SETS.  Motor:  115  Volts. 

1 HI*,  line  start,  limit  in  voltage  regu- 
lai..r.  fre(;uency  contr<d.  filtered;  ideal  f«»r 
television,  radar  or  any  aiiplicutlon  retjuir- 
iiig  consiaiii  voltage  and  fre<|uency.  Brand 

N‘"'  . $120.00 

H4f.  E.  5lot(»r  Starling  Reactors 
T.>|»e  IIK2K404i2:  Rated  at 

44n\.  3  I'h  60  Cy.  16  8  Amp 
*»nlv  a  3  Role  Double  Thr<*w 
.'^wn<-h  is  necessary  with  this 
unit  to  m.ike  a  15-20  HP  com- 
pensati»r  starter  Useful  for 
any  purpose  requiring  three 
phase  choke.  Si*E4  I \l.  PRICE.  ..  $9.90 


GEN.  ELECTRIC  AMPLIDYNES 


G.  E.  Motor  CONTROLLED  VOLTAGE 
REGULATOR 

^  4  m4.  rrH3762.».  Type  AIRS.  Form  M. 

KS  .568  KVA.  cont.  duty.  60  cy..  pri- 
mary  volts  115,  Loatl  Amps  16  2.  1n- 
door  service.  Voltage  controlled  by 
$39.50 


5fo<lel  5.\M78Ali50.\:  1500  watts  Input: 

440-3-60;  Output;  250  Volts,  is*;  6  am¬ 
peres;  3450  RPM . $225.00 

MiKlel  5.\5l78.\ill6:  750  watts;  Input;  44»>-3- 
60.  Output:  250  Volts.  DC;  3  amperes:  34'n 

Rl*M  .  $115,041 

Coupled  directly  to  control  motor  on  com¬ 
mon  base.  Brand  new- .  $185.0C 

M«Hlei  5.\M49.\K16;  250  watts;  Input;  440- 
3-6o.  Output:  250  Volts.  DC;  1  anit'ere 
3450  RP.M  . $55.04 


mir  120/  1/60.1/40  HP 

LELAND-MURRAY  HIGH  FREQ. 
MOTOR  GENERATOR  ^ETS 

2  K\  A;  115  Volts.  4**0  cycles;  17.2  amperes; 

single  phase,  couiiled  to  220,  440-3-6i)  mo¬ 
tor  . $254MM» 

Same  speciflc.itions  lajt  operative  with 
single  phase.  1  10  220  Volt  Mot«.r.  .  $29.5.00 

3  \:  120  Volts.  3  Phase.  400  cycles. 

coupled  to  221*  4  40-3-60  Motor .  $335,044 

S.tme  unit  with  5  HR-1H*  220  Volf  M*»- 

tor  .  $415.04) 

G.  E.  OIL  FILLED 
OUTDOOR  TRANSFORMER 


WESTINGHOUSE  TRANSFORMERS 

S»»  V.\:  115. 3  40  Volta:  Brand  New  SPK 

C  l.il.  rRM  K  . M.S 

FLEXARC  TRANSFORMER  TYPE 
WELDER 

Operates  at  440 '.55f*.  single  phase.  60  cycl*-j 
300  ampere  adjustable  output.  Rebuilt  Iik 
new.  SI*EfT.\L  rKICE . $119.7 

ELECTRIC  SPECIALTY  DC  TO  DC 
MG  UNITS 


ALLIS  CHALMERS 
MOTOR  GENERATORS 


/olts  DC  Special  i•^lce  .  $15.54 

MARATHON  MOTOR  GENERATORS 


Input  at  110  VIX' 
Output  iinv.vr.  i 
phase.  60  cy.  500  VA. 
Type 

voltage  regulator  and 
frequency  controller 

uilt  HN . $65.00 

le  uiPt  as  above  with  32  VDC  Input  anci 
V.V  Output  . ...$54.00 

KATO  ROTARY  CONVERTERS 

Tjpe  I205A  M<Mlel  -ifiKA.’.l. 

18ihi 

RPM  Output:  115  VAC  i 
phase  60  cy  1  KVA.  r*om- 
ruggedly  for 

c«)nt.  rluty  op.T.  Filtered, 
k  tihiunt.-d.  New.$90.(H) 


Injiut:  ll.>  VDC  at  14  amp  3600  RPM  Ball 
Bearings.  <*utpui:  1  25  KVA,  80‘'e  PF  120 
Volts.  AtV  1  Ph.  10.4  amp.  Centrifugal 
automatic  conlrcdler  j»ermits  line-start  op¬ 
eration.  Fully  em  losc-d  Brand  New  $99.95. 
Also  available  for  230  VlX,.'  op«‘ration  at  the 
same  price. 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 

IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

Established  in  1922  Tel  HAncock  6-1288 


WILLIAM  1.  HORLICK  COMPANY 

BOSTON  10,  MASSACHUSETTS 


228  PURCHASE  ST. 
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LIFR  OFFKRS  THK  M>>ST  rOMPLETK 

iNVfrNTfniy  np  14.  1  am>  2  watt 

RKMIST<>RS  IN  Sflf.  ani  10%  TOLER- 
ANt'KS  IN  THK  ('Ol.'NTRT 

Price  sohed  • 


Whrii  ord»*rinit  locking  type  bunhlnf  imten* 
tinmererH.  liK-kini  nuta  are  available  at 
S.OS  ••aWi 

Tmw*  "J  "  pi>tH  available  in  the  roilowlnc 
valuer  from  -t.^-k. 

Spi-c-ify  uhHher  regular  or  ’wreadrlTer 
shaft  is  reuuire<l. 

Price  eoch  Sin9lc  Pots  $.50  Dm 


Mai.  Mai 

<IofiT.  Outpuf 

l.oaaidh)  Nolae  Ratio 


l>eaUa 

Freq. 


Burnout 

Teat 


Price 


120  1200  12000  .12 

150  1.500  1.5000  .16 

IHO  1^00  IHOOO  .18 

220  2200  221¥>0  .22 

270  27fW)  27000  .  27 

330  3300  330')0  .33 

390  3900  390(M>  39 

470  4700  4  7000  .  47 

500  ,5000  ,50000  .  50 


20O-MM) 

1.50  04M> 
150-000 
i50-04M> 


IN2I 

1N21R 

IN23 

IN23\ 

1N23B 


Recurrent 

Peak 


r,ofit. 

Rev. 

Work- 

Ink 

Volt. 


Price 


1N34  001 


IN35  50v 


AN  No.  Price  ea. 

rOOO/IT...  !.«• 
ITOOOAIT...  l.M 

rooir...:  i.es 
IJGOlAr...  I.M 

roo2  u....  2H.ee 
rciwu....  1.5# 
i’f;K5  u....  i.fcs 
. -  ”  i.ee 


AN  No.  Price  ea. 
U0174/U...  i4.ee 
rOIMM/U..  .#5 
IT0195  ..  .75 

1T0197/U...  s.ee 
170201 /u...  I.H3 
ITO202'r...  2.75 

1T02(H/U...  2.25 

ro2oo'r...  i.e2 
1*0208  n...  2H.ee 
ro2i2'i;...  4.5# 

U0213X7...  4..»i 

r<;2l5/^^..  3.35 

rO210/U...  8.7# 

r<;2i7  tJ...  3.1# 

r0218  IT,. .  4.5# 

l’CJ222  IT...  35.ee 

rf;23i  V  ..  2.ee 

1*0235  1*  28.5# 

r023«lT,.  11.75 
U0241  r...  2.2# 

l»0242/r...  2  5# 

r0243  r  .  2.75 

U0244  IT...  2.5# 

U0245  XT...  125 

1*0240  r...  1.45 

l’02,52/r.. .  4  5# 

r0254  r...  I.H2 
1*0255  1*...  1.R5 

lT02.59  'r  ,  4.1# 

rO2«0XT...  .#4 

ro2oi  r  ..  .45 

rO202/U...  I.#5 

1  l*(i209  17  .  3.4# 

1*0270  r..  4.54 

r(;273XT...  1.5# 

170274  1*...  I.4H 
1170279  1*...  2.4# 

I  r(;2H7  U.  5  25 
i  rO2‘»0  17.. .  .85 

1*0291  17...  I.#5 

'  U030rt  XT.  .  2.M 

i’o;mr...  4.7# 

r03.34  1*...  5.75 

U0352  X...  4.## 


AN  No.  Price  ea.  , 

r09'lT _  1.45 

UOIOU....  1.54 
X’Oll'U...  1.45 

XOI2'U . 45 

UG13  U....  1.54 

UOM'IT....  1.45 

rOI5  U . 45 

UOI6  IT....  1.54 

rOl7U....  1.45 

U018TT...  .44 

X018/AU..  l.#5 

r019BlT...  l.#4 

U019  I*....  1.28 

UOI9AU.,.  1.38 
17019BU...  1.45 

CO20  U....  1. 17 

1*020417...  1.24 

XO20B17...  I.4I 

r02I  r . 44 

11021  AIT...  l.#5 
U021BU...  I.#4 

r022  X  ...  l.#8 

X022AU...  1.38 

U022HU..,  1.34 

U023'17 . 44 

1TG23A17...  1.24 

U023B17..  124 

U027AU...  2.25 

1*028  T7....  2.34 

U029  U.  .  .  1.22 

17029AU...  1.34 

UO30  U.  ..  1.75 

U032  U....  2#.## 
U033-X....  2### 
U034  IT  ...  17.5# 
U035A17...  14## 
17036  0....  14## 
U037'U..  ..  14  ## 
UQ37AU...  14## 

UG57  U . 44 

U058/U . 45 

U059/U...*.  2.75 

U059AIT...  1.7# 


Price  per 

Impedaoce  Thouaaod  Ft. 

52  5  ohnia  $7#  ## 

78  0  ohms  15#.## 

97  6  ohma  7#.## 

52  Oohma  55  ## 

61  0  ohma  135.## 

51  Oohma  125.## 

62  Oohma  125  4# 

75.0  ohma  IC#.## 

75  0  ohma  144  44 

75  Oohma  125. #4 

52  0  ohma  4.54  44 

52  Oohma  354.44 

52  0  ohma  454  44 

95  Oohma  124  44 

125  Oohma  244  44 

4K  0  ohma  575  44 

4H  Oohnut  294.44 

53  5  ohms  54  44 

71  Oohma  175  44 

72  5  ohma  184.44 

67  5  ohma  575  #4 

.58  0  ohma  45.44 

.58  O  ohnvs  75.04 

95  Oohma  144.44 

53  5  ohma  54.00 

73  Oohma  45.00 

93  0  ohms  1  50.00 

93  Oohma  175.00 

52  Oohma  254.00 


RG  No. 

ROSU 

R06I.* 

R07U 

R08IT 

R09U 

R09A17 

ROIOIT 

ROlllT 

R<;i2X 

H013X 

ROlhl* 

K(;i9X 

Rr,2ox 

R022X 

K(i24X 

R(  J251’ 

R027r 

R(;29i* 

R<J341T 

H039r 

K(;4ii* 

Uft.vix 

H(i.54\U 

UG571.* 

ROSHir 

R059U 

R0621* 

R07ir 

RG74X 


1IOH6  U... 
1*087  U... 

XOK8'17... 
1*089  IT... 
XO90/U... 
1*091  IT... 
l*091AU... 
1*092 'IT... 
r092AU.. 
1T093  IT  .. 
X093A1*.. 
I*ti94  X  . 
17094AU. . 
1*095  X... 
r096AX.. 
1*096  1*.. 
1*096  AX.. 
1*097  X... 
X09MX*... 
XOlOrt  1  -  . 
XOIOI/IJ.. 
uoio7xr.. 
I  l*01(»8  V.. 
!  UO109  1*.. 
roii4  u,. 
UG115XT., 
1*0123  U.. 
X013I  T7.. 
170146'U.. 
U0155  U.. 
U0154  U.. 
X0166  1*. 
1TG157  U.. 
UO160/X 
roieoAiT. 
170167  U. 
1*0173  1* 


83.ISPN 

No.  AN  No.  Description 

83-1 SP  Pl,2.59  Ph« 

83-16M  1*01761*  Adapter 

8,V185  1TG17.5U  Ailapur 

S3-1SPN  PI*259\  Plu« 

83-776  l’Ci203X  Plug 

H.V1R  ,80239  fteceptarle 

8.V1RTY  Receptacle 

83-1 H  XO106U  H.kkI 

83-1  HP  .  Hood 

H.V765  XG177X  Hood 

83-I  A<'  .  (*ap  and  Chain 

83-1  liC  . Cap  and  ehaln 

83-lT  M3.58  •'T**  conne<-l.>r 

S3-1.VP  M359A  Angle  ailapter 

H.VIJ  PX2.58  Junction 

83-1 F  PI,274  Feetl  thru 

H3-2'2SP  rO102l*  Twin  plug 

8.V22R  IT0163X  Twin  recept. 

H,3-22AP  UGimX  Twin  aiif.  a*lapt. 

H3-22J  UOIOSI*  rwtn  Junction 

h3-22'r  1IGI96U  Twin  *  T**  ^ 

83-22F  PL275  Twin  feed  thru 


IMcca baaed  on  a  minimum  quantity  of 
500  ft.  For  cut  lengths  add  50*^  to 
prices  shown. 


TYPE  "I"  POTENTIOMETERS 

No  batter  pot  ot  any  price,  no 
M  M  tource  moro  completo  thon  Life 

9  P  Electronic  Soles. 

.tvallahle  In  screw-driver  and  repilar 
Hhaft.t  locking  and  nun  locking  type  buab- 


Single  Pots 

Ohma  Ohma  f  ’hcD<*  Ohma 

I>ual 

Pots. 

60 

iOOO 

I'lOOO  60000 

3000 

60 

1300 

l.SKW  70000 

10000 

150 

1600 

200(K>  iOOOOO 

26«iOO 

200 

2«NI0 

22000  2i)nnm 

6INM)0 

25U  , 

2600 

2.5000  260000 

lOOOlK) 

400  ‘ 

.3000 

30000  .500000 

6iMIOOO 

600 

5000 

3.50>)0  600000 

I  Meg. 

600 

6.VI0 

.500IM)  1  .Meg. 

S  Mr* 

4  CRYSTAL  DIODES 


SILICON  DIODES 


•  RESISTORS 

EBV2,  GBl  and  HB2 


Stock  Wattage  To|  i  99  more  'Mill 

KHS  S  Watt  10%  $  #4  f.#4 

KB4  W  Watt  5%  .12  .48 

OHl  1  Watt  10%  .4#  .#4 

OBI  1  Watt  5<:  .18  .12 

HH2  2  Watt  10%  .15  .1# 

lfH2  2  Watt  5%  .34  .15 

•Prices  shown  are  “per  alse** 

The  following  volues  ovoiloble  in  10%  Toleronce 

Ohms  Ohms  Ohms  Ohria  .Megs  Megs 


GERMANIUM  DIODES 


•  UG  TYPE  CONNECTORS 


COAXIAL  CABLES 


68  680  6800  68000  68  6  8 

82  820  8>00  82000  .  82  8.2 

The  following  volues  ore  ovoiloble  in  5% 

Toleroncej _ _  _ _ 

Ohma  tOhma  t  ohnia  I  Ohm.-  1 1  )hma  I  Mecal  M 


"UHF "  COAXIAL  CABLE 
>  CONNECTORS 


^fR££f 

Send  far  euf  buMin  J-JOO 


LIFE  ELECTRONIC  SALES 


ELECTRON’CS— November,  1949 


for  these 

“Omr  in  n  LIFE  time” 

values.. 


Catalog 

Number 


SC2516 

SC5016 

SC7516 

SC1026 

SC2026 

SC3026 

SC4026 

SC5026 

SC6026 

SC8026 

SC1036 

SC1536 

SC2036 

SC3036 

SC4036 

SC5036 

SC6036 

SC8036 

SC1046 

SC1346 

SC2046 

SC2M6 

SC5046 

SC1056 


November,  1949  —  ELECTRONICS 


Plastic  Molded 
Paper  Tubular 
Capacitors 


70%  euuC  '77t(^  0^^^ 


First  Quality 

Standard  Manufacture 

No  Surplus-  -  But  Cheaper  than  Surplus 

PUsUc  molded  paper  tubulars  at  lowest  net  prices  ever 

offered  In  recent  years.  Made  by  blg-name  mfr.  Because 

Sun  Radio  made  a  huge  purchase  at  a  very  low  price,  we 

can  offer  them  at  unprecedented  discounts. 

A  new  concept  in  paper  tubular  construction,  these  units 
are  molded  In  plastic  ]ust  like  micas.  The  result:  Greater 
stability.  Better  sealed.  Stand  higher  temperature.  Long¬ 
er  life.  No  wax  to  run  while  soldering.  Leads  firmly  an¬ 
chored.  Moisture  repellent.  600  Volt  units  listed  here. 
Full  line  of  200,  400,  1000  and  1600  Volt  units  also  avail¬ 
able.  See  our  September  MONTHLY  MAILER.  Write  today 
to  get  on  mailing  list. 


60 /40  Solder 

tin  /  lead 

IMMEDIATE  DELIVERY 
FIRST  TDHE  IN  10  YEARS 


World-famous  Ersin  Multi- 
Core  solder.  .064  inch 
diameter.  *16  S.W.G. 
$1.4S  a  lb.  on  7  lb.  spools 


POTENTIOMETERS 


CaL  No. 

Ohms 

SP501L 

500 

SP103L 

1,000 

SP202L 

2,000 

SP302L 

3,000 

SP402L 

4.000 

SPS02L 

5.000 

SPS02A 

5,000 

SP752L 

7,500 

SP103L 

10.000 

SP103A 

10.000 

SP103E 

10,000 

SP103B 

10,000 

SP103C 

10,000 

SP153L 

IS.OOO 

SPI53A 

15.000 

~sHSSE 

15,000 

SP1S3B 

15,000 

SP203L 

20,000 

SP203A 

20,000 

SP2S3L 

25.000 

SP2S3B 

SP253E 

23,000 

SP303L 

30,000 

SP403L 

40,000 

SPS03L 

50.000 

SPS03B 

50,000 

SP503C 

50,000 

SP753L 

75,000 

SP7S3E 

75,000 

SP104L 

100.000 

'  SP104C 

Hih.OM 

SP204L 

200,000 

SP234L 

250,000 

SP254C 

250,006 

SP304L 

300.000 

SP504L 

500,066  1 

SPS04D 

500,000  1 

SP504C 

500,000 

SP754C 

750,000  1 

SP103L 

1.000.000  1 

SP105C 

1,000,000 

SP205C 

2,000,000  I 

SP205L 

2,000,000  1 

SP30K: 

3,000,000  ' 

SP405C 

4.000.000 

SP505C 

~5,OO6,066 

SP106C 

10,000,000 

47< 


in  lots  of  10  o(  any  one  type. 

Even  greater  savings  on  larger 
quantities.  Ask  us  (or  quotations 


Nationally  Branded.  In¬ 
dividually  boxed.  Nosur¬ 
plus.  In  a  complete  range 
of  resistance  values  and 
tapers.  1  1/8  inch  diam. 
X  9/16  deep.  2  1/8  inch 
shaft.  3/8-32brassbush- 
ing. 


Last  letters  in  catalog  numbers  in 
table  at  left  correspond  to  curves 
shown  above. 


Capacity  Size  Inches  Net  Prices  in  Quantities  of 
Mfd.  dia.x  length  1 10-100  |  loi-SOO  |  501  fc  over 

600  V.  D.  C.  WORKING  i 


.00025 

3/8  xl  1 /8 

.085 

.076 

.0005 

3/8  xl  1/8 

.085 

.076 

.00075 

3/8  xl  1/8 

.085 

.076 

.001 

3/8  xl  1 /8 

.085 

.076 

.002 

3/8  xl  1/8 

.085 

.076 

.003 

3/8  xl  1/8 

.085 

.076 

.004 

3  8  xl  1/8 

.085 

.076 

.005 

3^8  xl  1^8 

.085 

.076 

.006 

3/8  xl  1/8 

.085 

.076 

.008 

7/16  xl  1/4 

.085 

.076 

.01 

7^16  xl  1  '4 

.105 

.092 

.015 

7/16  xl  1/4 

.105 

.092 

.02 

7  16  xl  1^4 

.105 

.092 

.03 

1/2  xl  1^2 

.12 

.107 

.04 

1/2  xl  1/2 

.12 

.107 

.05 

1/2  xl  1/2 

.135 

.122 

.06 

9/16  xl  5/8 

.135 

.122 

.08 

5/8  x2 

.15 

.135 

.1 

5/8  x2 

.15 

.135 

.15 

5/8  x2 

.17 

.153 

.2 

3M  x2 

.19 

.17 

.25 

7/8  x2 

.19 

.17 

.5 

1  x2  1 ^8 

.27 

.24 

1. 

1  3^8  x2  5'8 

.42 

.38 

Complete  Line 
Of  Compesitien 
Controls 


COAXIAL  CONNECTORS 

A  complete  line  of  Army-Navy  type  UG  coaxul  connectors 
made  by  Kings  Electronics  is  listed  in  our  September 
Monthly  Mailer.  It  is  the  only  such  listing  available.  Kings 
Blectroolcs  holds  more  type  approvals  under  JAN  C-71  and 
other  applicable  apeciflcations  thanany  other  manufacturer. 

Hiese  connectors  are  brand  new  but  cost  no  more  than  sur> 
plua.  Write  today  for  your  copy. 

SuHr  MONTHLY  MAILER 


Items  on  this  page  are 
typical  of  those  listed  in 
the  Sun  Radio  Monthly 
Mailer,  a  new  publica¬ 
tion  which  brings  to  the 
industrial  electronics 
field  news  of  new,  un¬ 
usual  or  particularly  in¬ 
teresting  items  from  our 
large,  varied,  and  up-to- 
date  stock.  Each  issue 
includes  a  page  of  bar¬ 
gains  for  quantity  buy¬ 
ers.  You’ll  like  it  I 

To  get  on  the  mailing 
list  for  the  Sun  Radio 
Monthly  Mailer,  write 
us  on  your  letterhead. 


I»t<  ITii.  ••N«-w  1‘nMlurt- 
All  »I1  itiotiii'l  !..«>>•»  aroi>. 
I  ri^ 1 1  aiii»'  ii t  tor 
itie»«.iir«‘Dient  of 
l♦•H4^llant  I rtniui*nr> . 

f'm-uif"  Q.  KK.  f_ 

volta^r-'..  antt*iin<i  ]'j^k 

anti  iiiaii>  otht'i 
yurpo-vrs.  i  Mi  Ti> 

2’.M  Mr  or  othft  2^5 

•'\f*-ii<ie«|  rangr>. 
i'oiiipai  *  and  cont 
plrtf  m  kii  turm 
In-Hinn'iinn  tatok 
and  ap  pi  tea  Mon 
I  lHK>k  '^nt  fr»^  on 

I  i  oiupirtr 

Kit  $21.50  L- 


coaxial  «aio 

dnxtr 

rr«tih»T.  aiiipl' 
tier  and  Indi- 
ndoal  «alihratioii  •  Kat* 
hla»  k  nai-kl*-  l  a-^  Hith 

Lavoia  Frequency  Meter. 

M.Hifl  lo.-.SM  n  1',  I 

Nfu  Trim I'.ioii  liand.  iioNftniiifnr  hand" 

,  I'TM-i^ion  h^iiiipiiirnt  Indtiidualli  rah 
hiatrd  I  oiupU'i  »rh  iii-Truvt  «»ii  inan 
'  iial  mimI  ■al'it  Nt'M .  ».*.;•  *p.  i'a-** 

'  M'latrhnl  hut  olhriMl^t-  twilorf  $40.5( 


I  ■'iiiplrf*'  in 
aiitriina  $29.50 


Auto  traniformrr. 


.atjit'li 


ron-f  lUr!*-d.  roll' 
<1  fulh  ••nKinfrtrd 

Model  325A 


440  220  3  Pliate  A  ltU'k>  luutc  for  In 
diotliui  lo*atinr  ri>tuaT>  44o  22"  "  pha-><‘^ 
.'**sondar%  h^arli  pha'^  i:i6.'>V  at  "7 
\nip'  5fanf  h'  lta>th»’on  Th  •*  iTaQ> 
toriiri  aiol  a  pax  of  uiU  tn^** 

2  ■'  hW  output  at  a  t<«?a1  «•«'%!  «»f  h" 
than  $60.00.  Sp*<  lal  ahdt*  thex  la**!  - 
ihtlt  $42.50 

440  or  220  I  phate  Filament  trant. 
former.  44o  22<i  I’n  S.-«Mmiiai\  '■  "  \  at 
.\inp  »olt  insulation  lirrni 

Si-alftl  Navv  Sp»s-s  $• 

Plate  Triniformor.  2i*"  22o  24"  I’m  S»-. 
•ndar>  14ut*V  i't  at  nia  iJiax  Ilf 
oo*TualJ>  sraleil  $0.70 

Filament  Trantformer  2it<i  22i*  240  |‘ri 
s«i-on>lary  K  at  2  7  Amps.  Matrhfd 
unit  fur  abiive  . $2.45 


H*'gulati«>ii  lirtT»'i  than  I'v  lo  l«>ail  to 
full  load  l'<  iiipii’  hrie  iariati(<n 

1"'.  I2'V 

r*>n*|»h’r'  w-th  *ul>^*  $29.50 

Model  425B 

Sat'o-  as  al*.'»r  Ixr  ‘or  a*  k  luoun’- 

iiu  52*. 00 

Model  500A 

Input  r.o  I2-.  *-.o  \C 

ihi'puf  ;!*Mi  '.iMiV  IM  ■•lui’intio'is  'ar 
lahlr  ;r»:ulaiHl  2**"  M-$ 

nogulatioii'  iM'ttt'f  than  I'r  n>>  loail 
to  tiill  load  r>  .nput  hnt  lariaM** 
I"*  I2''V  III  t-nr|«>»-d  patTUftal 
piir'ahlf  I'ahin^* 

I’ricr  i‘ntnpht«  ui*h  iuIh'  and  in 

strurtioii  Maimal  $47.50 

Model  500B 

Same  a'  aUa*'  hir  rack  i:i"iiir 


9.50 

8.50 
8.25 
12.75 

12.50 


807.  i'oillplete  III  etudos*'d  lahinet  lot 
TA'I  rt^lurfiiwi  .\l>s«iliite|>  eterithing 

nee*l***|  I’owei  supplv.  tule-s.  i-mls.  con- 
den.'UT'.  meter.  ».re,  haul-.xaie.  elr  111 
HCrui’tioP  manual  with  puiorial  and 
arbematif  Kien  ke>  m  UM-Iudefi.  The 
c.w  Irian’s  dream  romes  true  at  ’he  itn 
beard  low  price  of  les-.  than  '>01’  pe- 
watt.  I'oniplete  with  power  suppiv  arul 
tubes  .  $34.95 


I'onaervatne 


aMHma 
st  i.f  all 


II*  re  J..  the  rollipli 
0  Two  t\p*-'  one 
P4s-  t'lM  f*  I 

•  tiuli  pass 

O  Tw"  mo<te|s  I'l 

•  altle  «*r  Ti'  ne  > 


$4.95  M 

1.50  M 

3.50  M 
3  50  M 
.15  lb 

kO  lb 
.iO  lb 


recelier 


i.ple’i 


$1.95 
25  MFD 

pi""\  It  r 

r  !  *' :  12.85 
15  M  F  D 

pHHi\  I)  r 

26F386  2.10 


ii.4iiuta*'tuier  • 

I  h's..  it;it>h  No 

all'*  nti4  t"  '  t"t  ixarK'*' 


M.Hlel  TNT 
Mi.lel  TNT 


12.50 
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SEARCHLIGHT  SECTION 


ilnsFineerint*— Hand  Selected— 4a49verniiient  Kiirpluw 

P  p  EVERY  ITEM  PERSONALLY  SELECTED  BY  OUR  ENGINEERS 

Vacoadilionally  guaranteed.  M 

|E_^ VOLTAGI  IIBiro  wattmetcr.  ,o  j.n,;  FREQUENCY  METERS  S"'°  .T* 


VOLTAGE  biro  WATTMETER.  '  to  '*ihi  /  FREOL 

REGULATOR  '■»  Measures  MF. 

Manf  auarant^eiH  •*“*  NVrite  tot'  Field  8tren|th- 

'leMtiption  iWih  two  units'  Frequency  Me* 

57  R1  DAVEN  attenuation  box  X,, 

I-L  .  it",-  '  't'-tvi  li.\  74.J  nil  nil  ..1.1.11,  ‘ 

liV  ,,*i"n.iy.  I  nil  .1.1,-  .111.1  ..III.,  : 

ij  *  inimt  anil  ou.pui  Tlnti*  ***”*'!>  ihk-i- 

1 11.11  "'  I*  N..\  irtt  $59.00  ..m  •'«!.  .N.»  I- 

‘."r.!,.  TELRAOFREQUEN-  iin.-  u.,-.!  I.> 

sliiPBinu  ,  r  n  _  CY  $  T  A  N  D  A  R  0  .  \  r.$  A  an  I  .V.i 

4elt  is.iitlllUetl.  dual  'lines  toillplete 


57*63  cycle*.  | 
I’hase  Seenndars 
Il’.V  I'v  legllla 


U  STEPOOWN 

TRANSFORMERS 

440  to  220  to  110-5  KVA.  i  omplete  eli  I 
•  ascil  UK  K^p^•  tan  lie  iw-d  a- 

I  1  nr  2  I  ratio  'tt'p  up  nr  down.  k!i  i-ps  I 
St/e2"xllxln  Weight  22.-  Ihs  Nai.N  grav  i 
iinish  integial  junction  )n*.\  and  mount 
ng  frame  $75.00  | 

220  to  110  500  Watts  60  cycles  ii>niplete  | 


BROADCAST  MODULATION 
TRANSFORMER 

R.C.A.  833'As  to  oair  833’As.  as  useil  in 
Ui'  .V  (’ominen  lal  1  K  NV.  llinailca't 
Tiansnutiers  Tiaiisintmer  lieing  u.miI  In 
r..'4  iiroadt-ast  stations  New  lulls  guai 
anteetl  I’liluar)  I'.oimi  uhnis  rUn-utidats 
'i.tlWI  ohni't  KN.N  .\U«lU».  .*4l/e 

l2xlrt\i;:  N$'f  umra'etl  r.::  Ihs  Ian* 

lied  lits  atailahle  .  .  .$75.00 


POWER  TRANSFORMER 

440*220  Volts  AC 


FILTER  CHOKES  Regul 

A  Id...  Keaift.r  1  M>  sm  ma  l.'.kVA 
III'  Nitieittan  '!/e  .■*^\'*  NVr 
Ih  .  $7.50  Knave  llv 

l"ll  I -lua  2i*n  ohm  herm.  .70  a'eci  aii 

I  2"ll  inniiia  12"  ohm.  heim  .95 
l"ll  l""iua  2ti"  ••tiiii.  heim  .  .90  Inpir  Hi 

'll  Khttiia  Hb'  ohm.  herm  1.20  <nrpui  2 

I"  1411  14'  2""  ina  H"*  ohm  1.95  lahle  * 

'll  2iHi  II. a  7"  ••hm  1.95  at  Hm  t 

:||  2""  ma  ""  nhm.  heitu  2.50  Hegtilati* 


Reguloted  Power  Supplies 
in  Kit  Form 


TRANSMITTER  KITS 

Complotc  to  the  Lost  Piece  of  Wire 
At  Rock  Bottom  Prices.— ^om* 
mercioily  Engineered. 

TR-1  TRANSMITTER 

:iVU  watt  tnpu*  ITinne  or  i  .  NN  Hniu 
iTase  It  Plate  muluiated  .Ml  hands  >*(>■ 
40  20  1'  11-10  niEfers.  Hrnatl  liand  et 
citer  single  dial  tinal  iiuiing.  iYystal 
Cdfltinlletl  with  pimisii.ti-.  fEir  s  f  n. 

A  iiimplefe  nai.sinitier  kit  in  all  re 
Spec's  liH-iudes  eiersthing  from  cr>Htal 
mike,  kev  to  aiiteiina  ehartges  «%er  relav. 
AlUiiiinuiii  •  hassis  tor  eg'V  $  ut  out.  4’niii 
plefe  instimtiori  manual,  pu'tnrial  ami 
.tcbema'ie  diagiaiiis  Ahs..liitel>  ni>  oihei 
parts  Wire,  haidware,  fuses, 

meter.  tul*es.  eterxthmg  im-lmteil 

_ 1179.50 

TR.75  TRANSMITTER 

r.  W.  tiarisniitter  7'.  watts  input. 


POWER  TRANSFORMERS 

11SV  A.C.  40  cycles  Primory 

mi  "  '1700  at  '*00  Ma  .  .  $59 

«Hi  0  2MH)  a'  70«l  Ma  44 

no  o  2.'*4K)  at  r>iMi  Ma  .  .  39 

40  o  740  at  1  2  Amps  ..  I? 


OIL  CAPACITORS 


iZ'  MULTI  CONDUCTOR 
,  *1-;,®  CABLE 

atidied  MILLION  FEET  AVAILABLE 

.$2.45  9  CONDUCTOR  r2ii  'it  pias'u-.  2 

_^_^r  'd»'I  mkef  Shield  ‘s'  U  K 

lADgtl.s  08  ft.  HH>  ft  .11  ft. 
tS  >0  CONDUCTOR  S2"  Solid  ria'tu* 

itiM  laeket  *s'  dia  i‘fl  steel  reel*. 

iry  Kt*.d  UiiKth*.  .07  ti.  Ihn  tr  .10  ft. 
caann  28  CONDUCTOR  ?2"  -riandni  pias 
aj  an  tn’  un\  1  a.ket  t*'  -ha  Hee)  hngtiis 

VuXn  20  Ft-  >“♦'  »■  2-t  tt. 

17  M  4  CONDUCTOR.  Ka.  t.  .ond  dia 
Sid  IK.uhte  pU'iir  III-  Meaii  Huts 
Pnirei  t’ahie  ffeMhle  I- 

s  ^  '.**  lha  l{••el  lEllg'h'  Nppl**\:niareH 

vs  2'"  ft  .26  It. 

3  CONDUCTOR  xl^  ShieM  Ja<  Ket 
4  M  .05  ft. 

,  l);  2  CONDUCTOR  r2"  .<hiel.l  Ja.  kW 

-  ’ioS  _ 

-  COAXIAL  CABLE 


BAND  PASS  FILTER 

7S0  ond  1000  CPS 

Kami  l*a-'  at  dh  1,’."  .-seles 

I  eiivi  l-de^.Uf’ms  ad  ijstahle;  Hr 

vrte'  iMpii'  2:"""  itutpu'  22.'.hi»n 
Triple  allnw  .Wliielde*!  Mid.  h> 
1  Ti  S'/e  Siie»-I|v  Fre 


MD-ao  modulator 

. ill'  to  warts  audio  The  mndula’or  for  our 

$44.00  TR-7'.  i  rssta’  Mike  «SJ7  to  ij.'.  audio 

amp  Pair  tJ'>  drives,  to  push  pull  61r$s 
Staodaid  Klwtro  V.*i.e  .-rv-^tal  mikr  in 
R  cludeil  $29.95 


,1..  >  I-..  ...n.  M 0-1 00  MODULATOR 
,,,.7" ‘Ciu-  22l.n.‘:  PUSH-PULL  B075 

snielde.1  Mid.  hv  L»Ue  Up  same  as  MH  4"  ev-ept  807 


)RS  RG.77  U  Federal  $.06  f 

2  MFO  '.'On  RG8  U  Amphenol.  '"  ('  lengths  uii 

\'|H  Iner  'd  SP  eniiriei-titi s  mi  nai-h  en<t  $2.1 


2  MFO  MMin 
\  In  Iner- 

1\  I»V  il  V  -20  HV  »tr.  white  pla- 

...a.  «Bn  -20  $tr.  white  la*uuei. 

I  MSn  "imhi  “20  str.  n'd  la***iuer. 

V  Ui-  ’•m  -20  «tr.  green  laeum 

'  ’’  Cl  oa  S'lk'  maqnet  Imp  reii 

n  1  man  =20  Magnet 

-:L.V  ”  1,?  •'»"  “r.  shiel.1  htaid 


TELEVISION 

INTERFERENCE  FILTERS 

\  V.w  laase  Mil  Han.  Ra*l  TM 

•  an  te  •u'kI  ami  Fl*l .  l"*  the 

imstie.m  lle’f  are  hltei'  'hat  have 
iH-t'ii  pri'iiii  !•>  U(>  K  II  tiairi  tiali' 
'i.iT’ers  lireiallv  huii*<l  umlei  TV  all 


RELAYS-CONTACTORS 

Type  Ceil  Contact*  Price 

CH  contactor.  II '\  M  4PST.  V  7.95 
We*t.  MC  Si.  em  l  ir*'  4PST.  2"  \ 


wait.s  of  audio  tor  the  2i*"  watt  r.i.  tran* 
nutter  I'niOplete  as  afai.e  with  elevtm- 
vnlce  !«r.  iimrr.phnm  i>nlv  $44.95 

SCOPE  a  TELEVISION 
TRANSFORMERS 

115  Volts  A.C.  Primory 

4  .(HI  V.ii*.  at  4  '.  Ma  V  a» 

Amps.  $7. PS 

:i7.'."  V.ilis  at  2  Ma  .  4.50 

nun  Volt'  at  I"  Ma  A  F. laments  2.75 

FILAMENT  TRANSFORMERS 

115V  AC  60  cycles  Primory 

7'*  Vi.lts  a'  ill  Amperage  $,}.50 

.m  \..l-s  a*  I"  .\mps  5.95 

24  VmIis  at  I"  Amps  4.95 

11. Volts  at  n  '  Amps  iiH  Volts 
I  at  2"  .\mps  •  4.95 

1"  Volts  at  h  .\mps  3.50 

1"  St  ».  Amps,  i;  :V  a'  Jl.%. 


ALL  MATERIAL  NEW 
AND  GUARANTEED 

I0*«  Discount  on  order  over  $100.00. 
I5*«  Discount  ovor  $500.00. 

No  Discount  on  Transmitteis. 
Larpe  Quantities  available. 
Quotes  on  request. 


ELDICO  OF  NEW  YORK,  INC] 

44-31  DOUGLASTON  PKWAY.,  DOUGIASTON,  L.I.,  N.Y.,  U.S.A.  Coble  Address.  ELDICOINC 

BAYSIDE  9-8686 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


TS-4SA  APM-3  SIGNAL  GENERATOR,  9200* 
twiUM  uu\  m*  V  fiii  Mini 

X  BAND  WAVEMETER  CAVITY.  TIIANSMIS 


MISSION  TVPK . $35.00 

TS.IS5B/UP  S  BAND  SIGNAL  GENERATOR. 

Ilf»  V.  rto  rx  NhTNV 

T8-I55A.UP  S  BAND  SIGNAL  GENERATOR. 

piilM'd  calilM-a?»*<l  oiifpnt.  110  \.  fio  .-x  NKW. 

SPECTRUM  ANALYZER  FOR  S  BAND.  TSS- 
4SK,  S>i\ania,  su'hI  H^rkitiR  or(it‘r,  110  V.  60 

TpS'siPB/ZO.  S  ham*  20  .Ih  I’AO  $20.00 

TGS-5BL  S  BAND  SIGNAL  GENERATOR.  2diHi 
3400  me,  ealil»rat»*<I  iiutpot  110  V,  60 

x'bAND  pick-up  horn  $10.00 

TS-62/AP  ECHO  BOX  h'oK  X  HAM) 

APR-1  RADAR  SEARCH  RECEIVER,  eomple'e 
with  tuiiina  unit'  r»r  rantt**  of  38-4000  me.  .30 


TN  10.  range  !**•«•  ZuOUrne 
TN  '4.  range  20i»n  4u*U)  me 
X  BAND  VSWR  TEST  SET  TS-I2/AP.  complete 
with  linear  amplitier  <tire<t  reail.ng  VSWU 
meter.  •ilotte>l  wai<>  guide  with  gear  ilnxe 
tra'eling  pmIh*.  matehe*!  termination  and  'ar 
iou'  a-'anter'.  ’MTh  .  a-r\ing  eaM-.  \f:\V  IMT  t 
I  AND  II  a-e  a-ailahle  'eparately.  or  together 

TA.^6  VOLTAGE  STANDING  WAVE  RATIO 
MEASURING  AMPLIFIER  (similar  to  the 
aninhher  ot  TS  12  \l*  Test  ,  SiRO  OO 

S  BAND  SIGNAL  GENERATOR  CAVITY  with 
rut  tiff  atfenuat.  e  mo.  2t'49  tube, 

with  modulator  eha-t-i'  $30.00 

UPN-I  S  BAND  BEACON  RECEIVER  TRANS¬ 
MITTER  .  $75.00 

S  BAND  TEST  LOAD.  TPS  HT  TiO  ohm^ 

$8  00 

X  BAND  TEST  LOAD.  TS  lOS  AIV  150  wa’ta 

aetN-Hvorie-  . $35.00 


GENERAL  RADIO  804  B  SIGNAL  GENERATOR 
r  me.  e.xei  xxorking  order  $200.00 

GENERAL  RADIO  POWER  OUTPUT  METER. 

MODKL  '.8::  \  $45.00 

GENERAL  RADIO  VACUUM  TUBE  VOLT- 
METER  MODKL  T2«:.  gooti  working  order 
$120.00 

GENERAL  RADIO  PRECISION  WAVEMETER. 

txpe  724 range  16  ke  to  .^0  m«-.  0.2'.'T  ae 
ruraev.  V  T  V  M  r.‘>tmani  A  indn  ator.  eomplete 
with  a<‘ee'M*rie'«  and  earrving  eaM*.  n**w  $'75.00 


MEASUREMENTS  7RE.  ’>0:',  m.  ■alihrate.l 
outnur  $100  00 

FERRIS  MODEL  22A  SIGNAL  GENERATOR. 

'‘5  ke  to  2.5  me.  Ontmit  2  mieroxol*.;  to  l 
Tolt.  mirdulafion  Tariahte.  gtHMi  wiirking  nnler 


l.VIO  volt-*  at  2  atiil.eie>  IM* 

LB. 3  LIMIT  BRIDGE.  INDISTIIIAL  TROD 
r*  TS  $60.00 

p.4  SYNCHROSCOPES,  male  bv  S^lxan'a  or 

Browning  I>ah  . $175.00 

SIGNAL  GENERATOR  ]-:2  K.  IM  ke  :;2  me. 


rhr'*ni/e«l.  deiayei]  piil-e  signal  generat^rr.  4*hi- 
430  nte.  ealibrattsl  waiegui-le  U-low  rutr.lT  at¬ 
tenuator.  'xn«  hroni/eci  mark.*r  generator.  11.5  V. 

«0  eps.  NfA$',  COMIM.KTK  . $160.00 

TS-IO  AP  FOR  APN  1  .  $40.00 

RCA  SCOPE.  5*  MODEL  1606.  NEW.  eTport 
pa.ke.1  $125.00 

CLOUGH  BRENGLE  RESISTANCE  CAPACITY 
BRIDGE,  model  2;"\.  i„w  .  $50.00 

FIXED  ATTENUATOR  PADS.  20  dh  +  0  —  2 
db.  IM'  12'"»  me.  ,'ii  ohms.  VSWP  1.3  nr  less. 
2  watts  a\erage  power  $30.00 

MUTUAL  INDUCTANCE  ATTENUATOR.  I'ali 


MUTUAL  INDUCTANCE  OR  PISTON  TYPE 
ATTENUATOR,  txpe  \  e..im. et-u 's  rael;  ami 
pirnnri  drixe.  attenuation  xanahle  120  deelbles. 
calihraied  20-120  <lh.  fre.;u.uiex  range  'imt  gnno 
me  ...  $32.00 

MUTUAL  INDUCTANCE  OR  PISTON  TYPE 
ATTENUATOR,  similar  to  abo'*-,  exeept  upper 
freuueiiey  l.rnlt  Is  i;:  oy  me . $32.00 


CERAMIC  FEED-THRU  CAPACITORS 

T>pH  A . 3W  mmf .  10  for  $2.00 

Type  H .  300  mmf .  10  for  $2.00 

Type  C .  55  mmf .  10  (or  $1.00 

TRANSFORMERS.  115  Tolta.  60  cps  i>fimarlea: 

1.  6250.  32.50  and  2000  rolta,  tapped  primary, 

voltage  doubler.  12.5  kv  ina . $14.00 

2.  6250  volts  80  ma.  imgroiinded,  Q.R  wdtage 

iloubler.  12.5  kv  ins . $12.00 

3.  2  seet.mlaries  at  5I.H1  volta  5  ampa  each,  wt 

210  pounds  . $50.00 

PULSE  INPUT  TRANSFORMER,  permalloy  core. 
5U  to  400O  ke  impe-lanoe  ratio  12U  to  2350  ohms 
$3.00 

PULSE  TRANSFORMER.  UTAH  92m)  ...  $|.$0 

PULSE  TRANSFORMER  132-AWP . $6.00 

PULSE  TRANSFORMER.  <;K  6M}.  k2MM  $5.00 
PULSE  TRANSFORMER.  Westingh<>aM>  14'  FA)S'I' 
$10.00 

PULSE  TRANSFORMER  G.E.  TYPE  K.2476.  1 

iiiieruMs-irnd  pulse.  350  iips.  2**. 5  KV  peak. 

Impedanee  ratio  4.50,  50  ohiiis . $25.00 

TRANSMITTING  OIL-FILLED  CAPACITORS: 

2  MFO  600  WVOC  ROUND  CAN  .10  for  $2. 

HMi  for . $10.00 

2  Mfd  J«Mio  \N\  1.00 

1  mtd  2*.'MI  \VV . 1.50 

.15  mtfl  . .  4 . .  \VV .  1.00 

2Mfd  . . .  \VV  . 5.00 

.1  —  .1  mtd . Tihhi  wv . 2.00 

.075  —  .0:5  mtd  ..  MMMi  vvv . 2.00 

1  mfd  . I'.iMiO  WV . 25.00 

2  mid  . limou  wv . 5.00 


1  mfd  . I'.iMiO  WV . 25.00 

2  mid  . limou  wv . 5.00 

W.  K.  Kgi  ALIZKIl  1)162118 .  $5.00 

HYPERSIL  CORE  CHOKE.  1  Heary.  Westing 

house  1.  422"  11  or  L-422»i::2 . $3.00 

PULSE  FORMING  NETWORK.  20  kv.  .92  micro 
-sond.  On  ohms,  stm  p.p.s . $40.00 


$29.00 


ELECTRO  IMPULSE  LABORATORY 


P.  O.  Box  250 


Eatontown  3-0768 


Red  Bank,  N.  J. 


Nobody  but  ARICO  has: 
"hord-to-get"  items — 

SPARE  PARTS  ARE  HARD-TO-GET 

RADAR  AN/APS-2C  or  2E 

Spores  inefuding; 

1  ea  B-201  Blower  Motor.  I  oa  A  A 

B-80i  Blower  Motor.  I  oa  B-802  SKQ.UU 
Blower  Motor.  3  ea  Cryttal  IN-21  Ow 

and  tha  lollowing  tubo$:  3  m 
6AC7.  2  ea  6H6.  3  oa  6SN7.  3  ta 
6L6GA.  2  «a  2API.  2  oa  $FP7.  2  ea  VR- 105-30. 

2  ea  5U4G.  2  oa  6X5GT.  2  ea  2X2.  2  ea  829.  2  ea 
RKR72.  2  oa  715-8.  2  ea  2J-22.  2  ea  417-A.  2  ea 
721-A.  glue  mtec.  fueoe.  bruehee.  valve  core,  do- 
hydrator.  etc.  Brand  new,  packed  in  prey  ehoet 
with  description  liit. 

AN/ARC-5  or  SCR-274.N 

Spores  incf: 

53  ea.  atst.  tubM  Incl.  I2SK7.  CAA  OH 
I2K8.  I2SF7.  I2SR7.  I2A6.  1215. 

VR-150.  1625.  1626.  1629.  24  oa. 
dyn.  brushes.  25  ea.  asst,  capaci-  Uompl^^tr  Set 
tors.  8  ea.  asst,  tube  clips.  5  ea.  ••hipping  wt. 
asst,  chokes.  20  ea.  fuses.  35  ea.  35  IbH 
asst,  resistors  and  4  ea.  transformers.  Brand  new. 
packed  in  pray  hardwood  chest  with  tray.  hasp, 
handles  and  complete  parts  ratalof  includinp  part 
number  and  electrical  ratinis. 

AIRCRAFT  RADIO  EQUIPMENT 
and  TEST  SETS 

BC-22I-AH  Frequency  Meter  85.00  ea 

AN/ARM-I  Test  Set  for  ARC-T  .  150  00  set 

A. 27  Phantom  Antenna  5.00  oa 

A-58  Phantom  Antenna  100  w.  200  kc— 12  me 

15.00  M 

A-98  Phantom  Antenna  with  special  R-F  Meter,  for 
testing  Gibson  Girls  .  15.00  ea 

l-lOO  Test  Set  for  ARN-7  or  269  Compass 

850  00  set 

1-139  Test  Motor  (or  SCR-522  12  00  ea 

iC-19  Test  Set  for  SCR-522  complete  200  00  set 
TS-lOA  APN  Altimeter  Delay  Line  40.00  set 

TS.I6  APN  Altimeter  Test  Set  24-v  AN/APN-I 
125  00  set 

TS-I6X  APN  Altimeter  Test  I2  v  AN/APN-I 

150  00  set 

TS-80/U  Test  Meter  (or  AN  ARC- 1  .12.00  ea 

1-86  Test  Set  $95.00 

RC-54  Test  Set  for  ARC-5  or  274-N  Receivers 

150  00  set 

RC-5S  Test  Set  for  ARC-5  or  274-N  Transmitters 
250  00  set 

1-9$  I'HF  FiKd  Strength  Ind.  (100-150  MC) 

35  00 

R-IIIB  APR-5A  REC.  Like  New  .  150  00  ea 

PP-29XRN-2  Rectifier  Power  Supply  for  SCS-51 


PRICE  TUBE  LIST 


I2K8  .60  1625 

I2SF7  .59  1626 

I2SK7  .60  1621 

I2SH7  .35  2050 

I2SN7  .75  2051 

I2SR7  40  9001 

14  66  .  50  9002 

28  07  .  40  9003 

35Y  4  .  65  9004 

RKR.72  1.50  9006 


LARGEST  DYNAMOTOR  LIST 
AT  LOWEST  PRICES 

DM-32  (24V)  $  2  00  DM •  18  < M N -26  12V I 

DY-2/ARR.1  (24V>  3.00  I 

OM-32-AZ  <I2V>.  12.00  OY-21  ARC-3  .  1 

DM.33  (24V)  .  5.00  0Y.22  ARC-I 

OY.8/ARC-5  (24V)  5.00  0M-53-A  (24V)  ea 
OM-28  w  flit  .  3.50  DM-53.AZ  (12V)  ea. 


D-IOI  <APN-24V)  ea.  0Y-I2/ART.I3  w.flit 

5.00  35  00 

D-IOI  (APN-I  12V)  DY.I2'ART-I3  I  flit 

10.00  15  00 

PE-94.C  (522  24V)  5  00  60-77  ((2V)  10.00 


25.00  MG-I49-H  Inverter  (24V) 
DA-IA  (MN.2624V)  39  00 

10.00  ZA  Dyn,  for  12V  R.89 
DA.IB(MN. 2612V)  10.00  Rer.  5.OO 

AHOVK  MA'n-:UI.\L  ALL  HUAM)  NKAV  IN  MW!'. 
lAtTI'KKKM  OllMHNAL  HoXKS  DFIdVKIO 
.KTIH  K.  sriDKJT  TO  OMISSIONS,  COHHM* 
TIO.NS.  I’lClOll  SALK. 

AIRCRAFT  RADIO  INDUSTRIES 

780  State  Street,  New  Hoven,  Conn. 
N.Y.C.  Ottice — 274  Madison  Ave. 
Phone  LBxington  2-6254 
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SEARCHLIGHT  SECTION 


—  TELEMARINE  — 

The  Best  in  Electronic  Surplus! 

RADIO  TRANSMITTERS, 
MODULATORS,  AND 
POWER  SUPPLIES 

Immediate  Delivery  horn  Stock 

2.S  KW  Pr<i»«  WirelMS.  MtMM  2.S  ronsiHttns  of  2 
on**— rh«  2  S  KW  I’  A  with  pi»w*T  suppiv. 
M<i-uncl  MTtlon  containing  rxcitfr-drher  Ktagt^n  with 
cn'ritAl  iMnlnilliNt  omMlIator  twlth  oit'n  ft*r  constant 
temperature  r<«ntroh.  Kmlssi>>ii  At  Krni.  range  2 
to  2.1  mo.  i»p*TateH  from  22u  V.A.r.  F.xcelleni 

condition,  Tuts-^ .  S3.000.00 

BC*3I9>A  Trantmitter.  CW’  <»nlv  :hHi  watts  output 
Frwi-  range  4  0  to  I‘t  4  me.  <>p*'rate>  from  lie  22‘i 
Wilts.  fiO  rveloH  A('  K\>  client  co|i(litn>n.  Lesa  tul»es 

PRICE  EACH  . $300.00 

WllcOK.  96-200A  2-KW  HK  section.  I«arge  cabinet 
with  ctunplete  UK  end  containing  the  VKtt.  lnt«»r- 
uitsliate  •lectiuiM  an*!  TA  stage.  Almost  new,  but 
laok»  t’A  inductan.e  onU.  lies-.  tu»N-s 

PRICE  .  $300  00 

TBK*I0.  SOO  W..  2.18.1  MC.  CW  Telegraph  Trana- 
luitter  designed  for  sh  p  installation.  Almoat  new 
comlitLon.  omiplete  uith  nils-,  hut  less  SUi  set 
and  aiw-virle-  PRICE.  EACH  ..  $350.00 

WILCOX  98A  Ground  Station.  A  .3  emission  .'>0  to 
2(Mi  m<'.  W.  outpiii.  4  ehannclH  ilial  telephone 
selM'tion.  w.th  reivi»er  f.ir  alto»e  fre<iuencv  co»er- 
age.  am!  remote  control  unit  Kor  110  wdta  AC. 
Kx.ellent  .smdltlnn.  With  tulies. 

PRICE.  EACH .  $600.00 

LINK  FM  Trantmitter* Receiver.  70.100  MC.  .'>0 
Watt-  ttiitpiit  M<m1.'|  U'.'s  Im',  Wall  style  ••abtnet 
contaiiung  transmitter.  re<-e:MT  and  14  V.Il.r 
p..wer  Huppiv,  handset  Imii  :  ?.4-t21'xl I".  NKW 
fttMUTItiS  I'omplete  with  tul*e-.  crvstaN.  «*pe 
dal  teles^H.pic  antwina.  instruction  l*ook.  '.0  W 

output  PRICE  EACH .  $500.00 

MODEL  SVCiOOL/ilO  TRANSMITTER.  Output 
Al  IMI  watts.  A2  A3  :»t*  W  Mfd.  hs  1’hilhps  Kre*i 
2  to  2"  m«*-  .  with  6  pretuned  channels  n^ratea 
from  W  2th'  tohs  .'.u  no  cv.  A  C  COMPLETE,  with 

tuhi.s  .  .  ,  ...$450.00 

BC.IlOO  tU«’  2r.3i.  7*.w.  AI.  .'.ow.  A2.  4  channel 
dial  selection  *4  channel  1  lu  rn-'s.  110  26"V 
2'  tMK’.  .\t’  ,  with  remote  control  New. 

EACH  .  .  $575.00 

Supreme  ship  to  shore  transmitter  rer»*l»er  Itow 
output,  h  ctianiiel.  2  3  nics  .  rr\-ral  c4»iitroUe*l  for 
IlUV  f.oc  .\  r  I'ond.tion  \  2  l  omplete  with 
tiiltes  and  microphone  EACH  .  $500.00 

NORTHERN  RADIO  Sh  p  to  Slc  i.-  Uad:o  Tele- 
plumes.  -  tTianrieis  2  :i  me  crvs'al  conrrolltH]  *>.$ 
Watts  Ou'l'ur  l^l«er  Supply  ope'a'es  from  Ilh  V. 
IM-  COMPLETE  with  tuU-s  Ksc-llent  condition 

EACH  $250.00 

02-2  DIRECTION  FINDING  EQUIPMENT,  with 
l-H.p  assemhU.  ‘2s  \  In  oiN-ra'ion.  V,  70  A  I'Hl- 
I'.OII  Kes  \KW 

PRICE.  EACH  $150.00 

SCR.5II  -POGO  STICK”  WALKV  TALKV.  Port- 
ahle  low  AM  raihotelephone  lor  2  to  6  me 

ofieration.  with  Ki  plug  'ti  tuning  colls  containing 


Citi>U-s  Uange  '>  mile-,  pin-  W 
l*K  1.'.7  2  »o|t  -’.caai-  hafterv  oia-rate*l  Vibrator 

I’ow^u-  Suppiv.  2  Vi'lt  ll.itToPV  iless  elect rol ,» i , 
T  IT  tiitke.  all  rea«lv  for  lmme«liate  op«>ration  NFAV 
PRICE.  EACH  $95  00 

12  VOLT  DC  to  AC  ROTARY  CONVERTER,  mfd. 
i>\  ka-o  l-or  yachts.  w«»rkl>..4fs.  i-r  farm  Itistalla 
t.iui  tturpu!  I  III  V  .  t’.o  .-M-l—  \r.  rafeil  22'  watt 
hut  g.s.d  to  .UMi  watts.  AH  NFA6  units. 

PRICE  EACH  .  $39.95 

DECK  ENTRANCE  INSULATORS.  In.wI  and  flange 
t\i*e  a  dia  with  lo*a'v  gahatii/e<l  rnetal  flange 
and  I'ell  Top  hell  dia  11*3"  hra--  h-e^i-thrii 

I'd  Verv  high  loltage  iii-ula(>on  ln<tniduall> 
p.oki'l  III  cartons,  all  NKW 

TEN  FOR  $15.00 

GENERAL  ELECTRIC  AMPLIDYNE  M  G  SET. 

generator  t\|»e  s\  'sr'.i.TT.  motor  r\p»-  ir7r..\If.s, 
Naev  ffft;  21  Mir.  ll’-  2"-"V.  tui.-  .  rmuor  rated  at 
^4  III’ .  generator  *mti»ut  2  "V.  Im  a?  iT'W  NTAV 


''SNOOPERSCOPE*'  TUBE 


PRICE.  EACH  $  8.00 

TWO  FOR  15.00 

BAUSCH  A  LOMB  Kront  Knd  I.ens  AssenihU.  for 
»»e^  images  K2  1.  5  r.  In  K  K  EACH  $12  00 
MOUNTED  LENS  UNIT,  also  for  front  end.  results 
as  «o*h!  a-  It  A  h  unit.  Sp-ed  Kl  'i.  f.l  91.44  mm. 
tmtslde  dia  at  one  eml  tin  mm.  length  of  mount  »:4 
n  m  PRICE.  EACH  $9.00 

ALL  PRICES  FOB  NYC.  XMTTR  PACKING 

EXTRA.  ALL  MATERIAL  SUBJECT  TO  PRIOR 

SALE. 

—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

280  Ninth  Avenue 
NEW  YORK  NEW  YORK 


WORTHWHILE  SAVINGS  TO  YOU; 
INDUSTRIAL 

POWER  SUPPLY 


EQUIPMENT 


T  I  "2  Kilaoient  Transformer 
.Xiiierican  Tran-ftirmer  <'o.  Spec. 
2;»in«  Ttfa*  ws  .n.%n  KV.\. 

.50  6t)  c>«-.  Single  phase,  35  KVA 
t*^t.  12  KV  DC  operating 

I’nmarv  IIT.  V  .  set'ondary  V  . 
10  amps  with  Integral  stwndofT 
irisulatiir  and  s<H-ket  (or  2.‘>0  T. 
;;71,  hT2  atol  .'.'.tilt,  etc.  rectifier 
t.ities  $12.50  Net  Wt  ir,\  lha 


NEW  RA-38  RECTIFIERS 

11.5  r  .  80  cj.  1  phase  Input,  output 
0-1.5, niK)  T.  d  e  dt  .500  ma  Write  for 
«letaile*l  information 


MOTOR  GENERATORS  AND  PUMPS 

G.E.  type  CC-2I99I:  Input  11.5  t  d-r  5  7 

4iiips  tnirpir  M5  \  A  c  to  cv<  single  idiase. 

\a  (u  !•  K  .  $58.00 

G.E.  type  CC-21990:  Input  .32  v  d-c  H  22  ampn. 
thitput  11’.  V  a  c  tin  rye.  s.ngle  pliase.  3.'.n  ta 
*  •‘•'r  I’  K  $63.00 

Portable  Vacuum  Pump  Aasembly:  Igrland  llo 
22"  T  *;o  (■  )  phase  1  h  p  liiot«ir  with  M  CKM 
aiitotnatic  oiler;  nmimteil  on  tubular  steel 

frame . $86.00 


TUBE  STOCK  CLOSEOUT 


20%  on  orders  over  100.00 
30%  on  orders  over  500.00 


I  )  lndicat*Mi  stock  n 
hand.  Subjei*t  to  pn 
sale  A  llmiteil  to  pre>ei 


NEW  CAPACITORS 

2  mfd  600  \  d  c  tubular  $.30:  in  fnr 
$2  50:  »2"  m.  p,.r  t 

3  -5  mfd  I.ono  »  d  c  $  90;  4  f«>r  $3.00 
3  y  1  n  mfd  I.2*mi  v  <t  c  wk.  i-eUvd  -ec 

.  $1.20 

2,'.  mfd  7  5  k»  d  c  or  .62-’‘  nif«l  l’>  kv 
.Standard  Itran*! .  $12.50 


kc  .  $25  00 

I  nuiifd  32  kv  d  c  tiilMilar  Tacuuin. .  $4.95 
12  mfd  12*.'.  T.  a  c.  4oon  »  d  c  .  New; 
Standard  Brand  . $17.00 


METERS 

Weston  or  Westinghousc 

20  a  •  amps,  w  current  fran«r  $8.50 
u  kx  d  c  w  pre<--i..n  miilripl  .-r  18.00 
I  kx  d  <  w  pre«-.-.<>n  multiplier.  9.50 


Wevtinghouse  Meter  Multiplier:  Tvpe  It  *- 
1  III...  .  >3',  tol  .  w  w  noTunduxthe 

$1  25 


irlx.n:  lo  A,  115  SKNO  mn 

*a-l  . $4.95 

Motor:  27  v  d  c.  0  7  A  .  110  R  I’  M  .  1 

uz  tt,  tor-iue  .  $3.50 

Solenoids:  11*  y.,  60  c:  continuoii-x,  wt 

U  Ihs .  $2  75 

Intermittent,  wt  9  11k  ...  $2.75 

Indicator:  1  81-A  Ra*!io  Kximpasa.  New 

$3.85 

Indicator:  ID  14  AKN  1  Ra^tlo  .Altimeter. 

Loop:  MN  2hK.  for  MN26  direy-tlon  finder. 

N.*w  .  $10  00 

Computer:  t'l’  14  AKS  I’A.  New.  $10.00 


All  Tubes  are  New. 
of  Standard  Mf|..  In 
orifinarboxes. 


IB22  (10)  ..  $4.25 

IB23  (10)  .  4.75 

2J62  (50)  .37.50 

3B22  (175)  ...  2.50 

3B?4  (15)  .  1.50 

3C23  (300)  ...2.25 


2.75 

ISE  (200)  .  ...  1.25 
250TL  (6)  .  19.50 

304TL  IIS  V.  60 
c.  HV  fliamont 
transformer  A 
socket  (40)  .  7.50 

307A  RK75  (40)  3.75 
3I6A  (30) . 35 


TRANSTATS 

11.5  T  50  80  c:  O  HIO  T.  10  amp  tuit* 

put  . $24.50 

11.5  V  80  c;  1011  126  ».  2  17  amp  out 

put  . $9.50 

11.5  230  T.  50  60  c;  0  260  t  2.5  amp 
output .  $2 1 . 50 

TRANSFORMERS 

115  V.  60e.  primaries 

Amertran:  17.600  v  (e  10.4  K  V  A 

cont  . 565.00 

Amertran:  xx.viO-O  8.HO0  v  (U  10  4 

KVA  cont .  $75.00 

Weatinphouse:  lR40n  o-iS40o  v  «i 
9  K.  V  A.,  cont  .  plu.-*  2  Wl<  '.31 
rect,  futxes.  111.  transf.  A  50  h  ’7'. 

ina  ctvike .  $160.00 

24  y.  m  1  amp.  unras«  d . $1.60 


Westinghouse  Type  $C-M  Overcurrent 

relay.  2  to  1  A  .  .H  A.  c<>nt.  ratine 
20  4o*'(<  iln-p  out  ratio . $12.95 


A-B  810  Overload  Relay. 


Amertran:  Swinging.  Imh)  h  M  18  ma 
25  h  f«  ,'.2:,  ma  n.’.ooo  »  test  $42.00 
Kanyon :  20  h  m  30  ma.  15,00«i  v 


7i4AY  (200) 
7I5A  (IS)  .  . 
7I7A  (10) 


CONTACTORS 


I.T.E.:  115  y. 
11.5  A  nm) 
time  delay  A 
trip 


r.  Coil,  Single  p>>le 
ntth  terriers,  adi 
mte  contact  cx.ntnd 
. $10.95 


CONSTANT  VOLTAGE 
TRANSFORMERS 


$8.40  380  X  a 

13.20  .niHMa  . 

Volt  input;  22"  volt 


RAYTHEON 

t  212  voUa  0"  cycle  single  pha-^  In 
:  220  volt  500  watt  output . $38.00 


D  P  S  T.  I.*<  amp  c>inta*‘tcr  $4.95 
Monitor;  11.5  t  *10  c  ccill  N  O.It.l’ 
oonia<-tor.  100  .A.  8"0  t.  N  C.  15, 
OtMt  %.  l.OA,  c«*n*a4-f.  Due  N.  O  A 


i75  RESISTORS 

3.75  200  watt  wire  wound  resistora.  ferrule 

>  .  8.75  end-  160. "Oil  ohm.  5.000  otun.  or 

lOi  12.50  1.000  ohm  . $1.00 


ASD  RADAR  TRANSMITTER 
&  MODULATOR 

3  rentimeter:  isunplrte  with  725.A  magnermn. 
caxity.  two  72.tA  H  Klv-trnn-.  one  HKRTi. 
four  72*8.  one  715R.  one  h29H.  two  724R'it.  two 


4m)  c.  N  2  condltum. . 

Preamp  assembly;  inrlmles  plumiu 
A,ll>.  (2i  «.Ar7^.  I2i  724R-. 


725A  Mainetron  w  inagnei 


AU  mbrchandiib  in  '*aa  nbw”  condition.  Add  approx.  20^e  fo  not  wbiqhts  for  •ttimolbd 
shipping  wbights.  Turms  ar*  30^o  with  ordbr.  balanc*  C.  O.  D.  All  pricbs  f.o.b.  Los 
Angblbs  Warbhousb.  Writ*  for  additional  dbtail  inlormation  on  any  of  th*  obovb  itbms 
and  for  spbcial  quantity  discounts.  TbUphon*  MAdison  6-5391. 


1527  E.  SEVENTH  ST. 


EPCO 


LOS  ANGELES  21,  CALIF. 
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.cnmentRl 


»pert  to  otht  r  pair,  ('oni,nijou.%  rotation.  In  black 
clo»«^l  liie-cHsi  Hiuminum  alloy  framt'  ibnrk  can 
l)f  un»crcw»-il  sh.mintc  operation  I .  l.ug  t>pe  con- 
tiertiona  on  front.  I’anel  mounting  I"  shaft.  S  re 
lonjf  by  diameter.  BRAND  NEW 

WORTH  AT  LEAST  |7:..  ONLY  llJ.r.O  EACH’ 


SCARCE  AS 
HEN'S  TEETH!* 


•But  Boiiton's  famous  RADIO  SHACK  has  >m’ 
We  also  have  things  that  aren't  ao  scarce.  Bl'T 
.  .  .  our  lower  prices  are  the  reason  you  should 
CHECK  WITH  THE  RADIO  SHACK  liefore  buy- 
lOK  elsewhere.  Inquiries  answered  promptly' 


COLLINS  TCS  EQUIPMENT 


RECEIVER 


w  (irtli  u\er  ^1  <%>.00 

.  .  beautifully  constructed  .n  the  famous  COL- 
I.INS  communications  manner.  Perfect  replace¬ 
ment  for  your  SHIPBOARD  or  SHORE  RADIO 
Atat  on.  also  for  HAM  communications  receive' 
Seven  tut»e-  —  3  —  12SK:.  2  —  12.\6  IJSyT. 
12SA7.  Precision  tuning  in  4  ranges.  1. 5  me  to 
12  me.  CW  pitch  control:  >eparate  HI'  and  audio 
gam  controls,  slug-tuned  i.L'a.  Input  12  VIH'. 
Overall  ni-.xIOnlO'*.  Weight  80  lbs.  CO.MPLETE 
With  tubes  (uses  external  power  supply).  BRAND 
NEW.  and  the  supply  is  LIMITED. 


CREDIT  TO  ALL: 

no  deposit  required  on  any  orders  and  no  COD's.  If  you  like  "my"  material 
moil  me  your  check  within  10  days,  if  not — return  the  some  for  full  credit 


mmmmmmm  NO  RISK  TO  YOU! 

ALL  MATERIAL  OFFERED  BRAND  NEW:  this  is  only  a  partial 
list,  and  I  have  much  more  in  my  own  stock  at  360  Tremont 
Street,  Boston,  Moss. 

HAVDON  synchronous  motor  No.  60246B  110  Volt  1' >  RPM  with  V3-14 
Microswitch  attached  6.SS  each.  In  lots  of  20  pcs.  S.SS  each 

WESTINGHOUSE  TOTAL  HOUR  METER  type  RH.35  120  Volt  60  cycles 
up  to  99.999.9  hours  S.SO  each.  In  lots  of  20  pcs.  7.SS 

HI-VACUUM  CONDENSERS  Standard  Brands  in  oriqinal  Individ,  boxes. 
VC25  30KV  3.9$  each  VC50  30KV  4.9$  each.  1 L24  100  muF  16KV 

6.95  each 

ATTENUATOR,  Bridged  T  type,  made  by  Tech  Laboratories,  Inc.  type  P  800  in 
20  steps  ti.  2DB  per  step  two  hole  mounting  3'  round  shaft  100  000  ohm 

7.95  each.  250  000  ohm  9.95  each 

POWER  RHEOSTATS  Standard  Brands  many  sjzes  PRSOB  15  ohm  .59  each 
PR25B  500  ohm  .59  each 

THERMISTOR  and  VARISTORS:  type  Dl 69604  9.89  each.  Type  D162181 
9.89  each 

CRYSTALL-DIODES  SVL VANIA  JAN.,  individually  boxed  tyoe  1N21B 
1.49  each.  Type  1N23B  9.95  each 

RESISTORS:  from  10  to  22  megohm  (for  each  value) 

10%  tolerance  1  99  pc.  in  lots  of  100  or  mote 

'  '2  watt  .06  each  4.00  p  hundred 

1  watt  .08  each  6.00  p  hundred 

2  watt  .15  each  9.00  p  hundred 

for  5'  c  tolerance  ADD  100%  to  the  above  prices 
Manufacturers'  names  supplied  upon  request 

POTENTIOMETERS  m  all  ohmages  single  units  .50  for  each — dual  1.95  each. 
Manufacturers'  names  supplied  upon  request. 

BIRTCHER  TUBE  CLAMPS  type  926B  .10  each  or  8.00  per  hundred.  Type 
926C  .10  each  or  8.00  per  hundred 

COUPLING,  FLEXIBLE,  UNIVERSAL  with  > x  < ,  shalt  holes  and  4  setscrews 
Cardwell  type  5000A  .90  each  or  15.00  p  C 

OIL  FILLED  CAPACITORS  Standard  Brands  (no  return  on  these  items  acceptable, 
as  the  freight  charges  are  too  high) 


9MFD 

600V  AC 

9.8S  each 

8MFD 

600VDC 

.95  each 

4MFD 

600VDC 

.75  each 

TJ 10080 

8MFD 

1000VDC 

9.95  each 

KGC6080 

8MFD 

660 VAC 

4.75  each 

TJ40040B 

4MFD 

4000VDC 

7.85  each 

12MFD 

660VAC 

6,45  each 

TDFlOOlO 

1MFD 

1000VDC 

.45  each 

SD-21 OM 

.02MFD 

110V  AC 

.35  each 

TUBES:  individually  boxed,  brand  new: 

6C4  Nat.  Union  .90  each  18.00  p  C 

1G6GT,  G  RCA  ,38  each  39.00  p  C 

3B24  JAN  1.85  each  160.00  p.  C 

807  GE  1.90  each  100.00  p  C 

872A  Westinghouse  9.70  each  940.00  p  C 

81 3  Westinghouse  6.85  each 

4B31  Raytheon  98.50  each  (only  a  few  left) 


phone:  Boston,  Moss.  HANckok  6-4794 


LEONARD  GREENE 


360  TREMONT  ST 
BOSTON,  MASS. 


AC  XMTR/RCVR  POWER  SUPPLY 


Western  Electric 
Precision  Pot  D- 169099. 
Worth  $75.  Only  $12.50 


7^  RftOlO 

,6),  yUSItlHtUHSl  MSUH.NkSS  .II.Vk 


RADIO  SHACK  TUBE  BUYS! 


LIGHTHOUSE 

2B23  (GLS9*) 
2C40 

2C44 

2C4C 


TR  TUIES 
1822 
1827 

1832/S32A 

72IA 

734A 


IGNITRONS 

WL«SI/«S« 

WL6S38 

WL6ai 


I2  irwt:  sihpus 

n  HiTt:  FOR  lor  K  iorv  Tonm 


PULSE 

(MOOULATORSI 

•C2I  «4S0rHl  24  85 
S02I  J3  SO 

▼IS*  B-SS 

▼  1S8 

•Oil  2  9% 

•0144  22  9% 

KLYSTRONS 

2H33  ISO. 00 

W14I74  24  00 

7074  to  9% 

7078  18  SS 

7234  7  8S 

72348  108S 

72«4  18  8S 

738B  18  8S 


MAIL  ORDKRS  KILLF.I)  RROMPTI.V 


Only  S99.50 

optli 

over  $2.*>0.00 


Built  by  COL- 
LINS. 

"built  like 
battleship"'  A 

well-filtereil  dual  supply  for  TCS  xmirs  an<l  rrvrv 
<  sii*  ftlutve)  or  for  nuiiy  other  use*.  Can  lie  ui»i*'l 
on  e.ther  220  OK  110  VAC  INrUT’  Output  bup- 
plies  .■»')•)  V  fit  2.’.0  mil*  for  xmtrs.  ami  22'<  V  fn 
loo  mils  for  revrs.  Complete  with  4  rertiher  tube'* 
2  'rKttiY.  2  —  ♦'X  GT.  Relay  conirolleil 
OverHil  IT.xlfixl**.  We  ght  100  lb*  BRAND  NLW 
IN  ORIGINAL  PACKING. 
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L  &  N  MICROMAX  MODELS 

REBUILT,  RECONDITIONED 
ADJUSTED  ELECTRICALLY  AND  tfPUn 
MECHANICALLY  MAin  Jl 

SifiQlt  Point,  Cyrvo  Orowina,  Contin-  ^raUilMI 
uous  Lint,  Ont  sot  HIGH,  (ZOMMON,  ^QnllHn 
LOW  Contacts.  110V  AC  Motor. 

RANGES: 

0— I200’F  C/A  1000— 2000'F  C/A 

0— 1500*F  C/A  1000— 3000*F  Plot  / 

0— UOO'F  C/A  loqbR 

_ PRICE  $210.00 


WESTON  MODEL  622— NEW! 

DC  Portables . Va  of  1  %  Accuracy 

High  Sensitivity,  Moulded  bokelite  case 

0  20  Mici  260  ohmt  .  ItT  IT 

O-  30  Mics  ITOSohim  111.17 

O-  SO  Mici  90  ohm  11S.SO 

0-100  Mio  31  ohms  11S.S0 

O  1 .5/3/7.5/1 5/  30/15/1 50,  300/150  Volh  1*1.11 

QUANTITIES  LIMITED!  ACT  NOW! 

WESTON  MODEL  155— NEW! 

AC  PORTABLES  .  </a  of  1  %  Accuracy 
Hand  calibrated  mirror  scale,  black 
walnut  case,  leather  handle 
O-  50  MA  41.1S  O-  1  Amp  ll.tT 

0-100  MA  41.15  2"  ’  ■^"'P 

0-250  MA.  41.15  0-  95  AmS  JlilT 

0-500  MA  41.15  0  50  Amo  J3.tl 

0-150  Amp  FSSA  ll.tT 

0-200  Amp  FS  SA  It.tT 

0-300  Amp  FS  11.17 

0-150  Volts  31.7* 

0-300  Volts  31.17 

QUANTITIES  LIMITED!  ACT  NOW! 
HIGH  VOLTAGE  CAPACITORS 

I  MFI>  20  KV  IK'  Ih'ilSH'xS'.  SIS.** 

1  MFIl  25  KV  lsf-iriri4V  ».»* 

noi  MKI)  50  KV  I>C'-5  Vsls'll'  Ituulstiira 

4'  III*  I  7*  hlch  I2.M 

Cap  Volta 

Mfd.  !>.€:.  Htiftht  \%idth  l.cotth  Price 

10  1000  5~7/H  1  1-3  4  X  3-7,  f  tl  KS 

4  lOOO  3-78x2-3/4x1-1/4*  H5 

1  1000  3-5/7  X  2  X  l-l/l«*  ,5# 

1  500  2*  X  1-1.  4*  X  1-1/16*  .25 

25  lOOO  1-1  2x1*  X  3/4*  .25 

RACK  PANEL  CABINET 

42"  H  a  22"  W  a  UV*"  D 
Heovy  Gouge  Metal,  Block  Wrinkle  rinisli,  shipped 
knocked  down,  reody  to  assemble  with  reor  door 
ond  hordwore  Front  Panel  not  included  Panel 
sue  19ik"  a  Shipping  weight  99  lbs. 

NSW!  A  REAL  BUY  $17.50 

ALL  PRICIS  FOB  OUR  WAREHOUSE  NYC. 
INCLUDE  SUFFICIENT  FOR  POSTAGE 

Electrical  E< 

Phone:  WOrfh  4-8610 


WESTON  MODEL  271  Microommeter 

Another  of  the  fa- 

♦  moue  Weetoo  fan 
ahaped  line.  Very 
iaroe  acaie  5.8*  lono. 
Tbeae  metera  war* 
made  by  Weaton  to 
Oeneral  Radio  apecl* 
flcatlona  with  ape- 
clal  mirrored  scale 
and  knife  edge  point¬ 
er.  Accuracy  1%. 
0-4M  Itlrroanapa 
170  M.V 
Coll  Rea:  860  Ohm# 


L  4  N  MICROMAX 

MODEL  R  — 

REBUILT,  RECONDITIONED 
ADJUSTED  ELECTRICALLY  AND 
MECHANICALLY 
Single  Point,  Curve  Orowing.  Con- 
tinuous  Line.  Chort  speed — 1  RPM/ 

24  hrs  1  set  H  C.L.  Contacts. 
nOV  AC  Motor 

RANGES: 

700-U00*F  C/A  PRICE 

3oo-2ooo°F  c/A  ciicnn 

1000  2400" F  C/A _ »  I  J3.UU 

STEP  DOWN  TRANSFORMERS  SPECIAL 

Made  by  GK.  heavy  duty,  cuiiatderable  over¬ 
design.  open  frame,  itleal  for  rectifier  applica¬ 
tion.  aize  .14"  x  34"  x  1“ 

PRI->11S  Volta  60  Cycles 


WHSE  PORTABLE 
GALVANOMETER 
Type  PX-t2.  Movement  7 
MA.  special  acaie,  solid  con¬ 
necting  terminala,  rontalna 
a  1  Volt  interna)  cell  which 
can  be  easily  removed  for 
conversion  to  DC  A3IME- 
TER8  A  VOLTMETERS 
with  leather  case  and  can¬ 
vas  carrying  strap. 

A  BUY  AT  $4.95 


DUMONT  Model  164-E  'SCOPE 

Ut4d!  Guaranteed 

^ _  I"  CRT  operates  at 

acceleratlngpotentlal 
of  1100  V^brllllant 
•  trace 

Vert  amp  voltage 
gain  approx  41.  hors 
amp  voltage  gain  ap- 
range 

vert.  A  hor.  amp 
uniform  ±3  DB  from 
6-100.000  CPS  input 
Impedance  1  megohm 
vert.  .8  megohm  hor 
^^HIr^H^BH  <^P^rate8  115  V.  40-10 

Price  New  $1 1 5.00 


GE  TRANSFORMER  TYPE  M  Cat.  61G5 

ISOLATION  TYPE  PRI.— 230  V.  SEC.  115  V 
W  ClfClw  25*  W»tt.,  r  *  5-  *  4'/,'  -- 

NW  «Klht— 14  IN. _ NtW - »0.a0 

A.  T.  R.  INVERTER 

Model  RSA  Type  12 

Input— 12V  DC  Output— MOV  AC 

50/60  cycles.  125  W  Intermittent, 

100  W  Cent  8V2"«*"«dh"— Net  15  lbs 

New,  $16.50 

POWERTRON 

117  LAFAYETTE  STREET 


NEW  YORK  13.  N.  Y. 


GUARANTEED  GOVT  SURPLUS 


420—750  MC 
OSCILLATOR 


Wide  Range  Butterfly 
Wavemeter  &  Oscillater 
Elements 

I'rwii 


BRAND  NEW  IN  ORIGINAL  CARTONS 

t  4«  fpm/leg  it*th  •) 

IB34  $4.75  KKH-73  $0  ^5  u:>t  $0. 

2C44  t.75  ;J04TH  3  05  «55 

21)21  1.10  304TI.  I  85  U.S6 

2J38  14.85  II7A  18  85  «,>7 

2J4H  14  85  7nSA  1.85  U'.H.A 

2K2S  24.85  715B  8.85  960 

2X25  •.«8  7I5C  24.85  991  NK16 

3I)21A  1.85  723A/H  14  85  24)60 

6R4GY  1.08  724B  4  75  H4)|3  1. 

6AC7*  .78  725A  7.5a  OIMII 

6.AG7  1.18  H05  3.85  0002 

6AK5  1.08^11  I  as  U003 

6AL5  .75  *514  3  85  twwi. 

6J6  .85  SI5  1,85  ^ 

6*SL7(iT  .88  -t29B  4  75 

6Sl’7GT/Y  1.28  S72A  I  88  MtW) 

6Y6G  .M  94)2 A  .1,85  'VK14)5  . 

72/3B24  .85  931. A*  3.85  01)3.  VH150  . 

.9eri  ify  J4.V  tuhf»  vkrn  orderimg. 

*  \t‘i»ut4Ct%rer$  hulk  pork  JA\. 


Jm  Compact,  beautifully 

L  built  line  oscillator 

employing  two  W  E. 

1  368AS  (703A)  “door- 

knob"  tubes  In  push* 
pull.  Exceptionally 
stable.  5W  output  at  420mc.  2W  at  700mc. 
Independent  grit!  ami  plate  tuning  Adjust¬ 
able  output  cttupllng  and  tuning  assembly, 
('oaxial  output  connection.  Huilt-m  blower 
may  be  operated  from  llOVAC  I’ower  re¬ 
quirements  300VI)C/ 150ma.  1.2V  4A.  1.2V/ 
4A.  5  "xii  S  "xl  1  H  *•  7  lb.  Supplied  com¬ 
plete  with  tubes  Ideal  for  424)mc  amateur 
operation  or  for  use  in  the  4»5o-470mc  citi¬ 
zens  radio  tiand  St<H*k  No.  .\IHI-66. . .  .^.95 
Spare  3r>$AS/7n.3A  tubes  $1.69  e«l. 


.  . . .  wide  range  butterfly  dr  /Ww^^S^a\ 

nm  eietnent.H  Sturdily  construct  ■] 

«!.  Mounte<l  m  ball  beertafs  UM  HJ 

Suitable  for  motor  drive.  Ideal 

tors  (See  desrnpfloa  below.) 

Stock  No.  Freq.  (me.)  Notes*  Uolt  Price 
TN-24)  l05-3:tU  1.3  $4*3 

TN2A  75-300  1.4  4.85 

TN-30  135-485  2.3  5.85 

TN3A  300-104)0  2.  5  8  85 

flraiid  new,  in  ortyteef  yeckiiHt. 

*NOTKS:  11  Aluminum  coostruction 
3)  Slher-platF*d  hrai«.H 
3)  Designed  sm  ow-lllator  eletnrnt  ($SS 
si'ore  triode) 

4 1  Has  diode  socket  mounted  oo  unit  (955 
an  diode) 

5)  lias  (*r>htal  diode  mount  for  INtl 
crysttl 


WE  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 


a  AMPLIFIERS  •  COILS  •  INVERTERS 

•  AN  CONNECTORS  •  CORDS  •  JACKS 

•  CABLE  •  CRYSTALS  •  KLYSTRONS 

•  CAPACITORS  •  DELAY  LINES  •  KNOBS 

•  CHOKES  •  FILTERS  •  MAGNETRONS 

•  CIRCUIT  BREAKERS  •  FUSES  •  MAGNETS 

•  COAX  CONNECTORS  •  HANDSETS  •  MICROPHONES 


•  METERS  •  RESISTORS  •  TEST  EQUIPMENT 

•  MOTORS  •  SELSYNS  •  TRANSFORMERS 

•  POTENTIOMETERS  •  SCOPE  ACCES.  •  TRANSMITTERS 

•  POWER  PLANTS  •  SHOCK  MOUNTS  •  TUBES 

a  POWER  SUPPLIES  •  SOCKETS  •  WAVEGUIDE 

a  PROJECTION  LAMPS  •  SWITCHES  •  WAVEMETERS 

•  RECORDERS  •  TELEPHONE  EQUIP.  •  WIRE 

A  PENNY  POST-CARD  WILL  PUT  YOUR 
NAME  ON  OUR  MAILING  LIST. 


Imm^dioig  deftvery  From  stock  (tub!,  to  prior  sofoh  Open  ocet.  to  roted 
orgoitigotfoiis,  others  20%  with  order  balance  COO.  Prices  FOB  Corono, 
N.  y.  ond  sub/ect  to  chonge  without  notice. 


103-02  NORTHERN  BLVD.,  CORONA,  N.  Y. 


TELEPHONES;  HICKORY  6  3066-7-8 
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SEARCHLIGHT  SECTION 


SPECIAL 
WHILE 
THEY  LAST 


SURPLUS 

Laboratory  Equipment 

GENERAL  RADIO 

(07-M  Vnnahle  lri.lu<t.T  ..  $35.00 

8160  llw  I  r*-.i  M.  trr 

726A.  727A  VTVM 

775-A  Fr.'ijii.*nrv  Umit  M-nltnr 

*l,»i  fo  4'.  M.m .  $125.00 

FERRIS 

I6.C  SM.  Sitmal  <i.ticrator  r>0  ko  to  2s  M<* 

33A  Crvstal  ralil>r«tor 

34. A  I'  il  K.  4  r\>tal  I'alibrator.  .  .  $I4(».00 

I6.C  V  II. K.  Sunal  (It^mrarnr 

WESTERN  ELECTRIC 
RA.90A  U  V  IN.urr  Suplflifs.  New 

•  4900.1".h»V;  Input  imv  4'*4i  .  $15. 

TS5  AP  rahlirat.us.  New . $50. 

WESTON 

Model  45  (O  :'  V  In*.  . $35. 

796  .Mognhtneter  <0  2i«)  M-golin.s* . $50. 

MULTIFLEX 

MG3  SieitliKht  <;alvan.>iheier  ..  $125. 

.*tii2.'.4  tt*nip  p»*r  MM 

BOONTON 

I40.A  Heat  Fre«iueni-v  tienerator.  .  ..  $495 

•  2n  trt  r,  Mr  2'/ » 

MO  A  QX  4'H»  KKIC.'S 

120-A  V  II  K  4  irriijt  fherKer;*.  .  ..  $95 

CA  nanjC  H  27  21»i  M.  t  For  TV  \  FM 
DUMONT  2hs|{.  221  \  Sri.p»>:  Is.'A  S  W.  C 
RCA  Ainllo  Fre.1  Meier  MEAS  CORP.  7- 
SHALLCROSS  WheatHt.iie  itr.«Ue  $60 

ALL  PRICES  F  O  B  N.  Y.  C. 
WAREHOUSE  SUBJECT  TO  PRIOR  SALE 
SEND  FOR  COMPLETE  LIST 

THE  NATIONAL  INSTRUMENT  CO. 

FAR  ROCKAWAY,  N.  Y. 

Cabir  addrtii  HATINSTRU,  NtW  YORK 
TILIPHONI  fAr  Rockaway  7- 1123 


POWER  SUPPLIES 

0-1 5000  V  .5  <3m[>  IX  output  —  1 1  5  .-\C  input . $395.00 

O-ISOOO  V’ — .055  amp  IK'  output  II5.'\C  input . $215.00 

CO-.AX  f.\BLE-RG-3«-U  FLLXIBli;  55  OHMS . 10c  Ft. 


RADAR  S\-  SC-SG-~SN  SO  SCR  296  SCR  545  .SCR  553-T-2  RC— IBB 
l.K,F.  COMPONENTS  ,VND  LNITS.  TEST  SFTS -0.MC-I7.- SL-0.\P— 
545  OSCII,E\IOR-3CM  V\.\VF  &  W.ATT  MFIFR. 

SONAR  QBD  QBF—  NJ  ct)miKment5  Ac  equipment. 

AMPLIFIERS  -  400  NXatt  audio  output— 115  AC  00  cycle  Input  ideal  tor  400  cycle 


test  cork  . $125.00 

CIRCUIT  BREAKERS  120  V  AC  20  . AMPS  HC.B.  Co . I.OO 

RHEOSTATS  50  watt  22  BO  or  125  OHMS  Ceramic . 1.00 

CONDENSERS  D-I6B574  I6M1 1)  400V  CO  FF-50-+B5'‘  C . 7.50 

TEST  CORD-F25-7IH595-\VF  Connectors . 2.50 

NETWORKS  DI62695  DI64B55  DI62769  DI62770  T4BI49  and  dozens  of 

other  tyjies. 

TRANSFORMER  Commutator  tvpe-input-1  l5V'-50  60  cycle  I  [)hase-out(Hit  3x90V 

(ri  3..\MP.  tyi*  KS- 1 50591.01  . $35.00 

TRANSFORMER  IIOV  input  7500V  output  '  jKVl— Sealed . 17.50 

MC-363  .A  Range  converter  (Mickey  Mouse)  less  tubes . 85.00 

INSULATOR.S  B"  long  --ceramic  Ac  Bronze  Standoff . 1.25 

TRANSFORMERS  5  KVl -220  5500V  Bridge  Tyi>e .  85.00 


VETSALGO  INC. 


For  Electronics 


78-21st  Ave. 


Armory  4-4435 


Paterson,  N.  J. 


BRAND  NEW  '^SUR^LUS^  GUARANTEED 


SPOT 

ELECTRIC  SPECIALS 


OIL  CONDENSERS 


STANDARD  BRAND  HIGH  FRE¬ 
QUENCY  METALLIZED  RESISTORS 
—FERRULE  TYPE,  WITH  CLIPS 

MPJ  Non-liii1.5W  ,330.'i0(lll,9lK,2.5K.  iitim  J  .65 
.MPA  •  •  21)  W.  2liMeit  t-SS 

Mi'll  •  “  M.  I  M.g  295 

MPR  ■  •  Kill  W.  32K  (ihni  7.90 

MVP  IND.  10  W.  Max.  10KV  Cent. 

25MCX.  .^Mc,  _;5Mcx.  J|_28 

?5  :  1  M  ■  ea. 

S  ■  -  .VI  ■  .I.UIIS 

MVA  IND  20  W.  Max.  2SKV  Cent. 

75K  A  M.« 

sMi-x  B  M.«  $1.85  ea. 


MVO  IND.  3S  W.  Max.  SOKV  Cent. 

2  Mi'g.  211  Mcx. 

I  :  ■  $2.95  ea. 

OIL  CONDENSERS  -  STD.  BRANDS 


BIRTCHER  TUBE  CLAMPS 


BATHTUBS 

Mfd200V4««V 


AMPHENOL  “AN” 
CONNECTORS 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

Send  your  specs  and  let  us  quote 


QUANTITIES  LIMITED 
—PLEASE  ORDER  EARLY 
Prices  F.O.6.  Philo.,  Check  or  MO, 
No  COD'S 


/MK  7S«K  7StK  1  3 
Ke«K  HMK  KMK  1~:3 
Imed  Imrd  Imrd  3 

$1.95  each 


Minimum  Order — $2  00 


•  The  Electric  Spot 

132  S.  11th  St.  Phila.  7,  Pa. 


ALEXANDER  MOGULL  CO.,  INC 

161  Washington  St,  N.  Y.  6,  N.  Y.  WOrth  4-0a65 
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gs  SS  S  S  S  f=S 


Fig.  C.  70nVCT  #  100  ft 
3A.  6  lbs.  C  at.  No.  7233 


300  OHM  T\MN-LEAD  72  OHM  COAXIAL 

’00  . S  I.2S  Per  foot,...  $0.04 

1000  feet  .  11.25  100  feet  ....  3.60 


MERCl'R  Y  SWITCH.  I  amp  rating.  I..ong  leads. 
Make  or  t>reak  determined  by  position....  29c 


BC-366  JACK  BOX 
BC-606  JACK  BOX 


name . 

address. 


.ST^TE, 


ORDER  from  this  list  of  typical 
RADIONIC  VALUES 


CONTROLS  REPI.ArEMENT 

A  STOCK.  BOXED. 

Write  for  complete  list  of  new  parts 
GENUINE  G.E  CARBON  CONTROLS  in  al¬ 
most  all  values,  each . 25c 

Switches  for  above,  each  .  8C 

GENUINE  G.E.  WIRE  WOUND  CONTROLS 

2  watt,  with  switch.  25c.  Less  switch 20c 

3  watt,  with  switch.  27c.  Less  switch 2lC 


All  1I0/120V.  60  cycle  pri.  Dull  black  case. 
Fig,  A.  740VCT  #  200  ma;  5V  ^  3A:  6.3V  ^ 
3A;  2.5V  @  5A;  10  lbs.  Cat.  No.  7234...  $3.35 
Fig.  B,  700VCT  ^  150  ma;  6.3VCT  3A;  5V 

P  2A.  6  lbs.  Cat.  No.  Z202 .  $2.60 

Fig.  B.  720VCT  ^  ?60  ma;  6.3VCT  P  4A;  5V 

P  3A.  7  lbs.  Cat.  No.  7203  .  $2.95 

Fig.  B.  800VCT  P  200  ma;  6.3VCT  P  4A;  5V 

P  4A,  9  lbs.  Cat.  No.  7204  .  $3.95 

Fig.  C.  750VCT  #  70  ma;  6,3V  #  3.5A.  5V  P 
2A.  4  lbs.  Cat.  No.  7232 .  $1.89 


(fOlt  eioH  t  xcccCvt  (MX 

bargain 

LSjL3[J  BULLETINS 

(f(M  xe  (o4CK^  Ap- 
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SEARCHLIGHT  SECTION 


phone:  ACADEMY  2-0018  in  NEW  YORK,  N.  Y. 


HOOK-UP  WIRE 

INSTRUMENT  WIRE 
JAN-C-76 

SINGLE,  MULTIPLE,  SHIELDED,  ETC. 

Over  10  million  Feet  Available 

gauges:  24  -  22  -  20  -  18  -  16  -  14  -  12 

LEGRI  s  COMPANY,  Inc. 


nx€mtttdo4M 

WILLARD  27  amp  2  volt  storage  cell,  plastic 

case.  With  vibrator.  SC  BB-54-A .  $2.69 

TROUBLE  UGHT  for  6  volt  operation.  With 
bulb,  shield  and  20  feet  of  rubber  covered 

cable  terminating  >n  battery  clips .  $2.25 

PLANETARY  6  GEAR  DRIVE.  25tol  reduc¬ 
tion— for  test_equipment^ecei^rs,  etc.  ..  25c 
SHIELDED  POWER  CABLE.  6  conductors  of 
422;  2  of  #16.  Rubber  insulation.  Per  ft...  8C 


Cavity  Resonator 

234  to  258  mcs.  Ham  or  citizen's  radio 
band.  Black  crackle  aluminum  cabinet. 
Includes  2-955's.  Great  buy* . $1.95 


TERMS:  204.  ttoposlt  with  order,  balance  C.O.D. 


RADIONIC 

EQUIPMENT  CORfORATION 


Trlbone  Theater  Entrance 
A170  Naaean  Street  New  York  T,  N.  Y. 

worth  2.0421  ::  Open  dally  9  to  6— Sat.  9  to  $ 


MAIL  TODAY/ _ - 

COK.-OKAT.ON  . 

r,70Na!».S.rvv.,Ne-VorV7.N.V. 

,  KKKK^c^^y  »•  s,».  ' 

'  *"<1  Acc«sor:...  ; 


130  WEST  102  STREET 


NEW  YORK  25,  N.  Y. 


WESTERN-ELECTRIC 

BELOW  MANUFACTURERS  COST! 


EXCELLENT  FOR: 

•  INDUSTRIAL  PURPOSES 

•  CALL  SYSTEMS 

•  CONCESSIONS 

•  BALL  PARKS 

•  SCHOOLS  piKl 

•  P.  A.  WORK 


BRAND  NEW 

.DRIVER  UNIT  with 
REFLEX  PROJECTOR 

I  *  A  Blait-Proof,  Blare-Proof  Reflex  Speok- 
/  er  with  o  Projector  especially  designed 
'  for  use  with  the  famous  WESTERN 
ELECTRfC  DRIVER  UNIT. 

e  Heavy  Gouge  metal  construction  through¬ 
out,  including  the  main  trumpet  section, 
gives  you  peak  performonce  without 
blaring  or  blasting. 

WILL  HANDLE  UP  TO  50  WATTS 
WITH  NO  DISTORTION 


191 

4  FOR  $75.00 


MANUEL.  KLEIN: 


25%  Deposit 
With  Order 
Unless  Rated 
BALANCE 
C.O.D. 


ANOTHER  WESTERN  ELECTRIC 

SPECIAL 

A  fortynote  pyrehose  of  genyine  West¬ 
ern  Electric  Volet  Coil  ond  Diophrogm 
Assembly  for  the  above  ynit  ot  a  close- 
oyt  price. 

BRAND  NEW  IN^^  95 
SEALED  CARTONS 


CORTLANDT  ST. 

tkW  YORK  7,  N.  y. 

BEEKMAN  3.9S30  •  SECTOR  3-6A08 


STACKED  CONICAL  TV  ARRAY 

High  gam.  all  band,  TV  array  at  amaz¬ 
ingly  low  cost.  Direct  coupling  to  72,  ISO 
or  300  ohm  line  With  minimum  loss.  All 
dural  construction.  10  foot  g 

mast  included.  16  lbs.  7852..  ^  I  1*7  ^ 


1 


SEARCHLIGHT  SECTION 


GRAIN  OF  WHEAT  LAMPS 

Tsed  for  illuxniiiatinti  n 

l\fi  dimls.  mrpUiH-  instrum»*nt>.  «‘lr 
\  Ml  tlfiin*  iriHJ  MJUOVM.  lamp  finm  1 
KSfL  u>H  in  iiHHl.  ls.  doll  houiH^.  nai 


★  A.  M.'s  FALL  SPECIALS  ★ 

•  nt  bulb,  with  I  LTRA-VIOI  CT  KILTER 
md  IliibbylslH.  Also  suitable  for  detection 
ur  115  Volt  AC  outlet. 

.  $4.4«  pa 

3.95  pa 


AMA/.IN<;  Bl  AC:K  I.KiHT;  Four  Watt  Kl 

Ideal  for  stamp  t'ollecton*.  \mateur  I’liotourai 
of  Klnitworm  In  scalp  Complete  ready  to  operate 
TyiN*  No  1  Flexible  iliNJwnecK  Mount 
TyiK*  -No  '2  Same  as  above,  less  KiMKM'tieck 
Spare  Bulbs  for  above  .  . 

shlpplHK  \N  eight  2  Lbs  Include  sumclent  postage 
SOI  NO  POVM.BtO  HEAO  h  CHEST  PHONE  SE:TS.  (iiHKi.  I  iKSl.  TniU'd.  W  tille  tln->  ^  ^ 

Shipping  Weight  10  Lbs 

MOTORS 

I  40  H  P  .3000RPM  I  NIVKRSAI  AC-IK:  110  Volt  Dual  Shaft  ’<•  IMam  l*4'long  S3  »0  ea 

Small  114  \olt  AC  94  cycle.  Shadetl  Pole,  nm  n  frame  Motor  ^  ,  .  ,  . . 

R!*M  Shaft  U'  Diam  *4' long  1  70  II  P  Mfd  by  Barber  f  olman  S2  44  ea 

MICRO-SWITCHES 

•h»sed  10  Amp  12.5  Volt  .  .  .35  ea 

*1H-D  or  cb>sp<l  10  .Vmp  125  Volt .  .45  ea 

dosed  10  Amp  12.5  Volt  .  40  ea 

i>|H-n  HI  Amp.  125  Vt*lt  .  .  40  ea 

»i>en  or  cl«we<l  Hi  .\mp.  125  Volt .  .  ...  .44  ea 

■tM  ii  or  elisH-d  1.5  Amp  12.5  Volt  Mfd  by  Mu-Swltch  .54  ea 

i.{hu  or  cloned  15  Amp  125  Volt  Mfd  by  Mu-Swttch  .54ea 

G.E.  SWITCHETTES 

<  K-I474CI43.B3  Norm  o|»en  10  Mnp.  125  Volt  •'?*'* 

CR-I474CI23-C3  Norm  or  rhiMHl  10  Amp.  125  Volt  If*** 

C  K-1474CI43-K2  Norm  chwetl  HI  .Amp.  125  Volt  .35  ea 

PILOT  LIGHT  ASSEMBLIES 

!•  Smooth  Jewel.  Kubv.  Kmerald  orC’ryatal  Candelabra  base  similar  to  Drake  No.  75.  .94  ea. 

Same  aa  above  with  miniature  screw  or  bayonet  base .  . 

>,•  Jewel.  Dull  Ruby,  miniature  bayonet  baae  .  25  ea. 

MISCELLANEOUS 

VARI  ABLE  t.F.RAMK.ON.  4-30  mmf  7-45  romf.  Mfd  b>  Erie  .  ^5 

MOSSM.AN  SWITt;H.  Lever  t>i»e.  single  throw  Break  six.  make  six  * 

RESISTORS.  Wire  Wound  3.50  ohm.  25  watt  standard  Brand  I?*** 

:pHi  ohm.  50  watt  KiMilohm  .  -45  ea 

SOl.FNOIO.  fi  Volt  DC  with  plunger  and  Mtg  bracket  ,  *  ^5 

THROAT  MK:R0PH0NF.  T  s  <  omplete  with  Neck  Band  .  .  ‘'9 

JK  Conneettir  for  above  mike.  .  .  15  ea 

PI  .54  Phone  Plug  A  JK-Jn  Jack  .  44  |>er  pr 

POWER  RHEOSTATS 

9  Ohm  25  Watts  25  nhiu  j.5  watts  175  Ohm  25  watts  anyaixe,  .K.5  ea. 

2500  Ohm  25  watt.<  .  . 

I  I  OH.M  ,50  W  atts  with  Knob  a  swjtch  .  J  25  ea 

H  OHM  50  Watts  I  ®® 

254  OHM  50  W  atts  I  44  ea 

No  order  lets  than  $2  00.  All  prices  F.O.B.  N.  Y  C.  Add  25<  to  cover  posta«e.  20*.  depovit  required  witH 

‘  A.  M.  RADIO  SALES  CO. 

345  CANAL  ST.  CAnal  6-6084  NEW  YORK  13,  N.  Y, 


Either  type.  do<.  $1.50 
5  HOUR 

a  dr\ice. 

alter  tmiv  eiapr.ts  Ideal 
for  ott  latlioN 

T\'  M>t.N  when  go  to 

hetl.  Limited  NUppi\  at  tM-< 

sptvial  PKH'K  $3.90 
Also  available  In  L'.  mm. -.30  mm  I  hr  at  )6.S5 
ISOLATION  TRANSFORMER 
Nat  known  .Mfgrs.  .50  watt  2  wmdifig'.  1  !.'•  V  t*> 

ILS  V.  «0  !•>.  Ideal  to  ptev.-nf  sh-Hkn  fiom 

small  ravtios  and  me<li«-al  and  eh^v^rronn'  <lfMces 
Shipping  Weight  5  lbs.  tithiT  hi/cn  and  22'*  Un 
II, -i.H-i.  $1,95 

GONIOMETER  rF^zJ;!5l 

Kilowatt  Demand  Meter  Tutaluer  rontaining 
heavy  dm\  TKLM  IIUuN  B  7.  I  KIWI  m-  t.-r  ami 
hundrevLs  of  watch  M/e  geatN.  clutelies.  springs, 
etc.  Shipping  weight  2  lbs  CA 

5  for  JIO  OO  52.50 
RADAR  MAGNETS  S5  00  to  Si7.S0 

Write  for  Sues  and  W.ighta. 

RCA  »30  PHOTO  TUBE  ...  $1.25 

S  for  S5  00. 

MAGNESYN  P.onerr  CL  .  Si. 50 

CRYSTAL  DIODE  ”  "V 
INSTANT  IIFVKKSIKLK  Vo  KI*M 
HOLTZERCABOT  MOTOR  UP  VAi  SI7.50 
SMALL  12V.  DC  40  OHM  RELAY  .  5  for  SI. 00 

Sample  SOg 

ANT.  KNIFE  SWITCH  S  I'.D.T.  30  A.MI'  9Sg 
ALLIANCE  OR  RUSSELL  IIOV  AC  Mi/Tnll. 
Sl.aS;  3  for  $5  00 

We  are  Authorised  Whoietaleri  for  Micro  Switch 
Corp.  and  carry  the  tartest  stock  of  Ailen-Bradley 
Solenoids.  Potter  A  Broomfield  Relays.  Guardian 
Electric  Co.  Solenoids  and  Relays  and  Haydon 
Clock  Motors  in  all  speeds.  Electric  Counters. 


Y  /.-JRS 

H/-RL 

WZ.RI.K 

CJ.JRSTC 

B/-K5 

Ml  H-324 

M2RI  -21 


nh  BLAN  nh 

txperimenitri  and  Inventors  Supplies 


WESTINGHOUSE 
HIPERSIL  CORES 


STEPDOWN 


everything  U  want 


Auto 
Trans¬ 
former 
.  220- 
*nov. 


AN  CONNECTORS 

AN-3I06-40.9s  „  ' 

AN.3I08-36.15.  Ill  !“  I 
AN.3108.I8.1P  39.  ™.  I 


OVER  40.000  UNITS  IN  20  DIMEN 
SIGNS,  SEVERAL  GAUGES;  UP  TO 
16.000  UNITS  IN  SOME  SIZES.  AVAIL¬ 
ABLE  FOR  IMMEDIATE  DELIVERY. 
SEND  FOR  LIST  WITH  COMPLETE 
DESCRIPTIONS. 

RAYTHEON  MFG.  CO. 

Surplus  Sales  Dept.  Waltham,  Mass. 
Tel  Waltham  5  5860— fxt  2 


300  W..  open  trome, 
$4.2 

250  W..  open  frame, 


HI-SPEED 
KEYING  RELAY 

DPDT  !4v  DC.  300  ohm. 
Betts  &  Betts.  Vacuum 
sealed,  plug-in  type.  Fits 
standard  octal  socket. 

$1.95 


D.C.  MICROAMMETERS 

0-200  ua  3"  bQ  <#.K.  DO  50 . 

0-100  ua  3"  sg  G.K.  DO  60 . 

0-50  ua  3"  sq.  <i.K.  Do  50 . 

R.F.  MILLIAMMETERS 

0-115  Ma  3 Vi"  IVewton  425 . 

0-100  Ma  SV,*  Wfwton  425  . 


I  91.10  ea. 

I  w  K  48vn  ohiUh  rtMA  spjrr 

I  1  snip  of>iita''fa  *nfi2 

.  ,  $1.25  ea. 

I  O.  1  amp  coofsers  «R94. 

I  ^  39c  eo. 

I  A  .SPST'’v';f“,'  *"'•4  Sri,T 

1  rif'ti  ^  eontsrt« 

I  89e  ea. 

Min.  Order  $2.50 

ficral  corp. 

Our  Plant 

r  N.  Ye  WAIksr  5-9642 


400  CYCLE  POWER 
TRANSFORMER 
•  _  H  ermetlcally 
^ILnW  —  400  to 

>400  ryrla  units. 

^■1^9  Tnm  Tivl- 2000 
e.  4ms 

tUY.  lOOma.  115 
V  prt.  with  HO  V 
tap  Type  M-L57R 
$3.2$ 

Type  TX94-Pllamt*nt  Trans¬ 
former  2.5$  12.'.a;  .5t.  3a: 
0.3$.  2a:  6.3r.  4a  ea.  $3.25 


PRECISION 

PORTABLE  INSTRUMENTS 

Single  or  multi-range 
D.C.  Microammeters.  from  5  ua  full  scale 
't'hermo-couple  M  illiammeters.  from  15 
Ma.  Th.  riii.<  ■  t.iii.l.-  \oltmvttrs 


365  Cowol  Sf. 


Precision  Electrical  Instrument  Co. 

146  Grartd  Street  New  York  13,  N.  Y. 


ONE-HALF  MILLION 

BATHTUB  CONDENSERS 

—  OIL  IMPREGNATED  — 
PRICES  ON  RlQUesr 
SHRIRO  TRADING  CORP. 

130  W.  42d  St.  N.  Y.  Cit' 


SHEET  METAL  MACHINERY 

NEW  ortd  Used  —  Brakes  —  Shears 
Forming  Rolls  —  Folders  —  Punches  — 
Di-Acro,  Pexto,  Niagara  &  Whitney  Equip¬ 
ment. 

B.  D.  BROOKS  CO.,  INC. 

Han.  5226 

il6l  Atlantic  Ave..  Boaton.  Mass. 


BAtfflHi  Quantities  of  4  or  more  $12.25  each 

NEOMATIC,  INC. 

879  Wellesley  Ave.  Los  Angeles,  Colit. 
Phone:  Arizona  3*4897 
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Amohrnol  ~77A-4.  4  contict  for  tubo»  with  1.156* 
has^  diameter.  Mountini  Flange;  !'•*  cen< 
terft  510.50  per  C 

(tC  Diode  Germanium  Cryatal  rCGlN2l 

10  for  53.00 


lt3.ISPN  <PL259Ai 
83«IR  (SO-230) 
K3.22R  (UGI03  U) 
83  iAC  rao  4  rhaii 


This  Select  Listing  is  o  "MUST"  tor 
those  interested  in  components 


632  Arch  St. 
Philo.  6,  Po. 


Phone: 

MA.  7-5650  f 


TUBES 


H07  Sylwania  $1.00  6AK5  Sylvai 

813  GC  5.05  6AK5  W  E 

Above  Individuolly  Boaed 
2a2/87S  5  .29  VRI50 

6C4  .19  Ml 

i2Ah  .19  1632 

21G  3C2I  .i5  2050 

2807  .  30  2051 

eF50  .45  8011 


SAFETY  INTERLOCK  SWITCH 

Airow  H  4  H.  r339l.  SPST.  normally  open. 
I  amp..  125  v. .  tingle  hole  mounting;  thank 
length  7/16'  513.50  per  C 


COAXIAL  CONNECTORS 

Hi-IAP  angle  plug  5l2. 


FUSE  EXTRACTOR  POSTS 

Littfefute  £141001  (1212)  £411015  <1096  )  4AG 
tcrew  driter  operated,  complete  with  15  amp 
fute  59.50  per  C 

Buttman  HCM.  jAG  or  4AG.  Anger  oper. 
ated  511.00  per  C 


FUSES 

Ratings:  '4.  «.  ‘j.  and  ^4  amps. 

3AG  52.00  per  C  4AG  53.00  per  C 

Ratings;  I.  2.  4.  5.  f>.  8.  10.  12.  and  15  amps 
lAG  51.50  per  C  4AG  51.70  per  C 


AIRCRAFT  POWER  RHEOSTATS 

'  Steii<iar<l  Itratiii 

£1258  (AN3i55-25-l5)  25  watts.  15  ohms  4  51.75 
£1263  <  AN3I55-50  I  00  )  50  watts.  100  ohms  3/ $2. 50 


CAPACITORS 

S!an4H;.i  ltraii<r 
Tubular  electrolyte.  4  mfd  .  450  v..  15  lb  %  I-'a" 
with  wire  leads  $18.00  per  C 

Oil  I  mfd.  7000  volts  D.C..  £26Fb8l  55.50  each 

Type  F2L  transmitting  mica.  .00015  mfd.  5000 
volts  O.C.  working  10  tor  $2.50 


AM  merchandise  new  and  guaranteed. 

Prices  FOB  New  York  warehouse. 

Terms;  25*«  deposit  on  COD  orders; 

Open  Account  on  approval  of  credit. 

EDWARD  R.  REILLY  CO. 

218  Fulton  Street  New  York  7,  N.  Y. 

Telephone:  WOrth  2-2852 


RADAR  EQUIPMENT 

SCR-717B  10cm  seorch  rodar 

APS-3  &  APS-4  3cm  seorch  sets  complete 

SO-12  complete  w  troiler  &  gos  driven  supply 


SO-9  10cm  shipbornc  seorch  set  compi 
w/$ports 

APR-l  receivers  . . 

QBF  Sonor  sets  .  5750.00 

SO-9  pulse  networks  1  microsec.  15 

Kwott  .  15. 

SO-9  pulse  transformers  15. 

AY-101  D  Autosyn  w/colibrotion  ...  30. 

2J1G1  Selsyn  motor  . .  2. 

Selenium  rectifier,  full-wove  IISv,  AC 
250  mo  DC  1 

BD‘77  Dynomotor .  9 


TRANSFORMERS 

T-100  115V-400  cy  4S80v.  2  mo  2.5v 

5  omperes  .  4 

T-118  G  E.  K.  2745  pulse  tronsformer  30. 
T-117  UX-9202A  pulse  tronsformer  ...  30. 

Write  for  listings  of  othor  surplus  bargains 

LERU  LABORATORIES,  INC. 

360  BlMckar  S».  New  York  14,  New  York 


ARE  YOU  GETTING 
MY  FLYERS? 

f,om 

I  S  Curr 


HAROLD  H.  POWELL 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manufacturing  radio  tubea.  electronic 
tuboie  cathode-ray  tubes,  lompt.  New  and 
used.  Reasonably  priced,  satisfaction 
quarontoed. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  E.  8th  St.  New  York,  N.  Y. 


.OVER  3  MILLION 

BATHTUB  CONDENSERS 

OF  ALL  SIZES 

AVAILABLE 


Headquarters  for  Resistors  and  Potentiometers 

Manufacturers'  names  supplied  upon  request 


LEGRI  S  COMPANY,  Inc. 

130  WEST  102  ST.  NEW  YORK  25,  N.  Y. 


any  one— if  we  have  the 

item  you  want 


.22 


each 


Mail  your  exact  specification 
as  no  returns  can  be  accepted 

— freight  is  too  high — you  know  it! 


HIGH  VOLTAGE  TUBE  SOCKET 


MONTHLY  BULLETIN 


No  strings  ottoched  Just  send  us  your  name 
ond  you'll  receive  our  bulletin  tree  of  charge 
coch  month  It's  crammed  with  red-hot  spe¬ 
cials  at  spectoculor  prices' 


Sledrvnw  Itahlesakrs.  inc. 


2010  14TH  STREET.  N.  W. 
WASHINGTON  9.  D.  C. 


PLASTIC  TUBING 


RARE  BARGAIN 


400,(X)0  ft.  of  Extruded  Vinyl  Plas¬ 
tic  Tubing  from  3  16"  to  1"  I.D. 
Write  for  prices  ond  sample. 


THE 

SQUARE  ELECTRIC  CO. 

320  N.  Clinton  St.  Syracuse,  N.  Y. 
P.  O.  Bos  1172 
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nr 

*.M  ftU 
i4.9S  811.. 
7.W  813 
814 

<  •5  832A 
5.W  823A 
3.75  834  . 
4.^5  837  . 
838 
1844  . 

,851 


Price 

2.75 

4.45 

1.75 

7.45 

2.75 

3.45 
32.58 

5.75 
2.8# 

2.75 
24.45 
24.45 
24.45 
24.45 

2.75 

8.44 


Type  Price 

431 A  3.45 

457  0.15 

2058  8.48 

2851  8.44 

8812A  1.45 

8813A  1.45 

8825 .  3.58 

4881  8.54 

4882  8.44 

4883  8.44 

4884  4.54 

4884  .  8.24 

<:5B  4.45 

<:4A.  ..  4.45 

WL44ft  .  4.45 

RX2I.  .  2.58 

OF  OTHERS 


Type 
7I4AY.. 
7I5A  . 
715<: 

723  \ 
723A,  B 
725A 
738A .  .  . 
882  .  . 
883  . 


Type 

217C 
3841H 
387A .  . 
358B  . 
371B. 
388A 
417A 
527  , 
575A  . 
783A  .. 


Price 

7.45 

3.45 

3.45 
2.48 

.74 

1.88 

14.45 

7.45 
12.58 

1.88 


Type 
IA3. . 
IB22 
IB24 
1B38 
IN23 
2C48. 
2C44. 
2D21 . 
2J24. 
2227 

2231 

2232 
2244 
2258. 
2K25 
2IU8 
3C23. 
2231 


Type  Price 
4C:35....  14.58 

5D21 _  24.45 

5MP1.  .  1.45 

424  .  .  .  4.45 

4C21  .  .  14.45 

7BP7.  4.45 

15R  .  1.88 

18ITH  ..  15.45 


(•ec'h  <!<le  Ilf  center  fretiueDcy 
il  (I  ‘•Mkt*  title  III  beconti 


Termination:  :i<l  i»hm  line 
Power  source:  12  rtilts  dc  or  115 


Further  details 


FERRIS  22A  Siitnal  Omratom  «2>.  R.'.KC  to 
;iy  .Ml-  like  n.w.  faith.  che.  kft|  $210 

orif;  pHiit‘1  rt-hnishetl  faiib.  cb^'kftl  .\  I  $165 
BOONTON  lOOA  (J  Miter.  $U«el1ent  coiid 
faiih  fhecked.  (Similar  to  nitKleli  $225 

RCA  68B  Ihat  Fre.jufnf>  ttvillator  tjke  New  $130 
RCA  69C  Nttite  &  liittorlion  Mt  ier.  T.ike  New  $130 
GEN.  RADIO  O'oA  lmp»'tlan<  i>  Itri.lae  1.  $136 
DUMONT  U'-*  4Ki-.n<.Hi-.ipp  i5  int-hi  $40 

HERMAN  STICHT  f  2  Hatt  optrated 

Built  ill  char«**r.  .MK)  vult.  3  M’ales  0  2iHt 

Mt'rf  I  Vo  hat  I . $100 

BC22I  Crystal  Fritj  Indifalor.  Top  >*t'ndition. .  $72 

Hipot  :h»io  V.  Uakai:e  meter  1  nia  . $45 

Mipot  lotiO  V.  Inakaitf  Tueter  I  tiia  .-  $25 

SOLAR  motlel  TK  capacitor  anaU/er  Kx  ctm-l  $28 
SCR522  Traii-ni  Rcvr.  in  wtH-lrn  rate.  New  $55 
NafI  HRO  Jr.  revr.  ulats  tiilwM  4  Cells 


W>8301,  Electronics 
330  West  42nd  St..  New  York  18.  N.  T. 


•  I  1  .lO.  Klect  rimlt'B 
d  St  .  New  York  18.  N.  Y. 


WRITE 

H.  FINNEGAN 


49*57  Washinaton  Ave. 


SAVE  OVER  50  PERCENT 

CRYSTALS—due  to  change  in  assigned  fre¬ 
quency,  we  hove  the  following 
used  crystals  which  are  in 
f'rst  class  condition. 

TRANSMITTING  CRYSTALS— SIO.OO  each. 
2B— Type  FMT  XS.  Motorola  Part  48  B  82527, 
1239.375  KCS  for  32nd.  harmonic  opera¬ 
tion  on  39.66  MCS. 

12 — Type  FMT  X7,  same  as  above. 

17— Type  FMT-5  Motorola  Part  48A475808. 

calibrated  to  some  frequency  as  above. 
RECEIVING  CRYSTALS— S5.00  each. 

41 — Type  800,  Motorola  Inc.,  8B40KCS  for 
4th.  hartronic  operation  on  39.66  MCS. 

South  Carolina  Power  Company 

c  o  Purchasing  Agent 
P.  O.  Box  952  Charleston,  S.  C. 


—FOR  SALE— 


HAMMARLUND  !IQ12‘'X  ll.nr.  No  -pkr  A  I  $85 
Cash  with  order.  Shipping  chgs.  C.O.D. 

SHOE  PLATE  COMPANY 

S13  Orkney  Rood,  Baltimore  12,  Maryland 


WANTED 


Don't  forget  the 

BOX  NUMBER 

When  anawerins  the  clasBifled  advertise¬ 
ments  In  thin  magazine  don't  forget  to  put 
the  box  number  on  your  envelope.  It  Is  our 
only  means  of  Identifying  the  advertise¬ 
ment  you  are  answering. 
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WANTED 

TN-18-APR-4 
or  TN-3-APR-1 
TUNING  UNITS 
RANGE  300  TO  1000  MC. 


TUBES 


BUYING  . 

COMPARE  OUR  PRICES 


.  .  SELLING 


Itv  ELtCYhOiliCS.  INC  I 

rijs  L1M«IY  STRHT  NtW  YO«K  6,  N  V  I 


THOUSANDS 


1-208  FM  Signal  Generators 

A  limited  iiutiil>er  of  thiji  fine'vt  available  latxira- 
inr)  iiiMruiiient  is  ntTi-itsI  suli)e«t  to  {trior  sale. 
Sp>-(-iflcatiim.s  are: 


Acnira*')':  .03%  wuh  aid  of  internal  .')00lu*.  crys¬ 
tal  calibrator. 

Output:  up  to  100.000  microvolts  calibrated  with 


Quick  ANSWERS 
to  your  business 
problems . . . 


WILL  BUY 


WANTED  TO  BUY 


UNIVERSAL  WINDING  MACHINE 


Model  No.  104  with  all  acceuoriss.  State 
price  and  condition. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONIC  CO. 

P.  O.  Box  130S8,  Houston  19,  Texas 


WANTED 


Tolstypewriters  completo,  compoosnts  or 
parts.  Any  quantity  and  condition. 


W-66.51.  Electronics 

330  West  42nd  Street,  New’  York  18.  N.  Y. 


$V.4NTEI> 

WESTERN  ELECTRIC  VACUUM  TUBES 


Type,  lOIF,  102F,  272A.  274A  or  B.  3I0A 
or  B.  31  lA.  313C,  323A.  32SA,  329A,  348A, 
349A,  3S2A,  373A.  374A,  393A.  394A,  12IA 
Ballast  Lamps. 

W-6tl4l.  Electronics 

330  West  4':nd  St  .  New  York  18.  N.  T. 


WILL  BUY 

AM  Types  Aircraft  Bulbs 
24V  -  28V  - 


Hundreds  of  misceUaneous 
business  problems  con  be 
quickly  and  easily  solved  through 
the  use  of  the  Searchlight  Sec¬ 
tion  of  this  or  other  McGraw-Hill 
publications. 


When  you  want  additional  em- 
pbyees  or  a  position,  want  to  buy 
or  sell  used  or  surplus  equipment, 
want  products  to  manufacture, 
seek  new  capital  or  have  other 
business  wants  —  advertise  them 
in  the  Searchlight  Section  for 
quick,  profitable  resultsi 


Amtricdn  Machinist 
Aviation  Waak 
Butinats  Waak 
Bus  Transportation 
Chamical  Enginaaring 
Coal  Aga 

Construction  Methods  &  Equipment 
Elactrical  Construction  L  Maintananca 
Elactrical  Marchandising 
Elactrical  World 
Eiactronics 

Enginaaring  and  Mining  Journal 

E.  A  M.  J.  Matal  A  Mlnaral  Markats 

Enginaaring  Naws-Racord 

Factory  Manaqamant  and  Maintananca 

Food  Industrias 

Operoting  Engineer 

Powar 

Product  Enginaaring 
Taxtila  World 
Wilding  Eng. 


Cloiiified  Advertising  Omtion 


McGRAW-HILL  PUBLISHING  CO.,  Inc. 

330  Wott  42nd  Stroot 


NEW  YORK  18.  N.  Y. 


IN  ANY  CONDITION 


Any  quantities  of  new  or  used 
Electronic  Surplus  Equipment: 
APN-9,  RTA-IB,  TS-67,  TS-170, 

ARC-1,  ARC-3,  ART-13,  BC-221, 

BC-348,  SCR-522,  etc. 


State  Condition  and  Best  Price 


WANTED 


TEST  EQUIPMENT 

of  high  quality;  state  asking  price,  age 
and  condition  in  first  letter. 


The 

SEARCHLIGHT 
SECTIONS 
OF  McGRAW-HILL 
PUBLICATIONS 


Ctassifiad 

Advertising 


SEARCHLIGHT  SECTION 


6  VOLT  DYNAMOTORS  I 
CARTER  -MAGMOTORS*' 
PermMagnets.  Extremely  Hi< 

Eff.  Compact  S*4x3<^4x2' 2'. 
Lo-TempRite. 

XMCT  ■MAGMOTOR  ’  Inpt  S.S  VDC;  Out- 
pt  400V'IS0Ma  S7>,«o  Eff.  6500  CQ  QQ 
RPM  4.J4  lb».  ONLY  ..  ^0*TO 

RCVNG  -MAGMOTOR"  Inpt  6  VOC:  Out- 
pt  250V  100  Ma.  52«»  Eff.  4000  QQ 
RPM  4‘j  lb«.  ONLY  #H.TO 

Both  Unit!  atMve  SPECIAL  .  $12.49 

MS!#-  SABc;  mica  RCVNG 

TiW  &  XMITTING 

ItZQB  Dfond  New; 

J  Famous  Mfrs 

^  ^  Rigid  Specs. 

Mfd.  WVIK:  F.ach  Fig.  Mfd.  We  Each 

TvpcA  r«SIUrrMlca)  C  .—f>  W*«  4* 

•^15*  5M  $09  n  .005  250#  .75 

00002  500  .  04  l>  .005  5000  1  25 

000022  500  .04  l>  0051  1200  .35 


04  i:  .01 
.09  coot 
.04  O  .01 
.09  |>  .013 
.04  1)  .015 
.04  1>  .015 

04  CO.02 
04  CO. 03 
.09  O  .03 
.04  O  .0.43 
.09  O  033 
IH  0  .0.39 
.06  l>  .04 
IK  O  .05 


Super  Wide-Range  High  I 
Fidelity  Amplifier  Kit  I 
to  20.000  cycles.  10  Watts. 
Max.  Harmonic  Distortion 
M4**  at  Full  Output:  only  0.5*.  at  5  Watt 
output.  Works  with  ANY  Mike.  Pirkup  or 


.20  T  ype  E— .Appro*.  3*H 
.10  .000043  3500  .65 


C  .00047  2500 
I)  00055  600 

I)  .000H2  2500 


PRECISION  RESISTORS — Over  2,S00,000  In  Stock 

"TAB" — Spociolists  in  Precision  Resistors  I 

0.1  Accurocy  Up  To  0.1  Percent — Wo  Ship  Types  in  Stock  j 

0  1  74  330  f>s9  ISOO  2400  5770  14000  31500  I 

0.110  75  340  «»7  IHIH  2450  5910  14250  3^^100 

0  42  so  :450  699  2463  600<»  14400  3300i» 

0  425  HI  4  360  700  1H65  24h5  6100  14.500  3.50IMI  ' 

0  607  .366  5  711  1H92  2490  6125  145.50  .370W>  : 

07  H9  8  370  733  IH94  2500  6140  14600  3hM0 

iia  90  375  740  IS95  2525  620t)  l.5(Ni0  3H500 

1  3  9.5  3M0  750  1K96  2600  6300  161*10  390(K1 

175  lOO  3H9  ROO  IH97  2625  6495  I6.VKI  39.500 

2  5  101  390  H06  1s9M  263.5  6500  16StlO  4<NNI0 

3  105  400  H.50  1*«99  27IM)  6H40  170IX)  420(A) 

3H3  105  7  410  H.54  1900  27.50  6990  17.5iX)  43000 

3  95  107  414  3  Hi*9  1901  2H.V)  7000  17977  45t*)0 

1  i2()  41H.8  900  19ir2  2h60  7320  ISOOO  47000 

1.35  121.2  425  910  1903  2h70  7.500  1H3O0  47^1 


Foil.  Phase  Inv.  2A;i  6B4G  PP.  4  other  stages  Plus 
All  Pwr  4  partly  Ruilt-Up  RCA  AC 

Chassis.  Le>s  Output  Xtmr.  SPECIAL 
10  Watt  Hi-Fi  Kit— 20to20000rps.  Self-balanc¬ 
ing.  Cath  Foil.  Perfect  Response.  Phase  Inv 
2A3. 6B4GPPoutpt.  All  parts,  data.  ^$4  ac 
less  Outpt  Xfmr,  Incl.  RCA  Chassis 

XTRA  SPECIAL — New  TV  Parts 

Width  Control  Sim  201 R4  39< 

Focus  Coil  Sim  202  D2  ...  $4.98 

HV.Hori<4De6  Outpt  Sim  2llT54rkt  Data  2  49 
UTAH93I8H80  Xfmr  H’SId  89< 

UTC  88662  VBOXfmr  H’SId  .  89< 

TV  Yoke  SPECIAL  .  $2.49 

Focus  Coil  Magn  Kinescps. .  $2  98 

HiV  Cndsr  SOOmmf'IOKV  i9< 

HiVolt  Cndsr  50l)mmf'20KV  69c 

Ion  Trap  Magnet  RCA203DI  984 

RCA  HIV  0eflXfmr2llTl  $4.96 

V'OutpfXfmrSimRCA2(MT2  $2.69 

12^  Kinescope  Glareless  Mask.  Yellow  594 
TWINEX  TV  lOOohmCaMe  lOOft  $1.10 

TV  TWINEX  TACKER  $2.98 

SOOOHvyDtyStaplesBoxed  $2.98 

CRYSTAL  DIODES  3?EsW 

THERMISTORS — VARISTOR  ; 

Tvpe  Each  lOFor  I>167019  Voll.lmitr  $2.05 
IVl.'l  S  50  *4  00  iM6H391  ThtTniC  omp  .00 
IV2  \  IM  I)16H392Tlierm('«.niii  2.00 

IN2II4  I  75  I4  9K  **?LV***"  'H  ' 

IN22  I  50  14  00  Hulb  rime  Itelay  .90  < 
IV23  I  S  lI  S  C'\\2i»2.5'.tVartolor3s<’  2.95 


IV23  1.50  14  00  V  ...wj-.r.- v«..^.....v-. 

1N'23\  I  50  14.00  .\tal  lre<i  :-.Umlar*is  I 

IN23H  3  00  27.50  5*^  fJS 

iv  'ii  <  aa  17  50  KP  .s.vn 

1N.»7  175  I4!9H  ^ 

IN.34  .H4  7.9H  -  JJ 

I  VI'i  1  76  15  6h  -"NKI  KC  .S.6B  . 

iv'43  1:251000  I 

IV44  K5  7  56  Ittutuvst  5rr>  A  >tnbtllt> 
vit  1  L  IZ  5»H()..5U2.5.5(l.55Kr,l  U$I4.98 
v-.^  IT.  Xtal  Heater  oven  Hnnialii 

IN4H  I.I5  10.49  Takfw  .\ny  KrJ43  Xtnl 
IN51  I.OK  9  49  TAB  ’ Siieolal  9H4 

Bockman  pH  Meter  Foundation 
Industrial  Tyot  Removed  from  Precision  Equip  { 
,  " ~J  for  INSTANT  measurement  of 

I  I  pH.  With  UltraSens  meter 

A  (SIMPSON  29  or  equiv).  In- 

trWCT  eludes  BECKMAN  Helipot.  For 

•  Battery  Operation.  Less  Cat*  4 

Access.  Good  Usable  Cond. 

1  A  -  Orig  Equip  List  Over  SI7S. 


CD. 005  600  .27  90025  10000  8.95 

Oil  Condensers — Famous  Mokes 
VWDC  Mfd  Bach  WVDC  Mfd  Each 
50  4  294  2000  4  3.9H 


Basic 

Photoflash  Kit 
Complete  Pwr  Supply 
with  endsrs.  lamp.  data, 
etc  ll$VAC  $29.95 
Studio  Kit  Air  Corps 


lln9AirC  Flash  Pwr  Pa<  k  NEW.inclData  $19.95 
FlashCndsrs-7m(d  2500vdc  2l.9W  Sec  .  $2.75: 

5  I2.50.l5mt  j3(Hac  INOddc  Inter  i-49.  25mf 
JKtvac  iHOOdc  Inter  $6.49.  IBmf  MlOvac '2800dc 
Inter  $5.98  l6mmPAN5()fllmGSAPcamera. 

A  54  rulli  $5.49 

^  Hi-V  P'Flash  Pwr  Kit  Ideal  1800V  Obir 
C?  Ckt;  IISVACinpt;  Outpt-900V  35ma  4 
^  2i2.5V  2AeaWnda  4K VinsSigCspec  H’tid 
,21  PLUS  2x25mfd  90Watt-Sec  Flash  Cndsrs4 
Data  tor  Flash  ..  .  $17.96 

•■P  W  Flash  Lamp  .  $26.98 

ri  -SUNFLASH  ’  SPECIAL!  lOOtoiOOW-Sec 
Inpt  Non-Darkening. ShockMtd.  100600 
Flashes  4  prg  IntChngble  S804X  Data  $10.98 
SylvaniaRtliO  l2millionlumcni,i(M)W  -  Sec  $14.98 
X-400  Air  Corps  Lamp  $11.98 

Sig  Corps  Dry  Batteries— <*td 
Brond  New  Shelf  Doted — Tested 

BA  34  7'9/6  4'}'3  I'NeoV  394 

BA  35  I'lVsimBURG  4FH  .  .  394 

BA  36  45.  22>^V  BURG530e  894 

BA  37  I'.V  Walky-Talky  29e 

BA  38  10V7V  Walky-Talky  $1.19 

BA  39  150  :‘2VBURGFSAI00  I.6<* 

BA  40  90  r  }V6urq4G660  . 1.19 


BA  51  67' aV  MintMax . 894 

BA  70  90  60  4' 2V  $2  50 

BA205U  3V  Burg  F2BP  8  for  $1.00 
WESTON  STANDARD  CELL  I.UI94 
Volts  Average  UnMtd  .  $5.98 


1162  1915  3730  9(NtO  22.‘9N)  62(NK) 


19  225  5H0  1322  1924  4.300  9902  240(H)  7(HHH) 

>0  230  5H8  1350  1926  4314  KNMIU  246(N)  72(MH) 

>2  235  600  1355  1960  4440  10430  J.'KHIO  73500 

23  240  612  1400  19H0  4441  105(H)  2.52(H)  75(HH) 

245  625  14MS  2IHH)  4.5(K(  106(M)  254(H)  MHMH) 

26  245  4  633  1495  2045  4720  lOWK)  25H33  H20(HI 

"»H  250  640  15(H)  20HO  47.50  109.36  26(HH)  M(HH» 

■10  >60  641  1510  2095  4h50  IKHHi  265(H)  s5(HH) 

31  5  271  645  1518  2141  4SH5  114(H)  266(X)  H5750 

37  275  649  1600  2142  4'HH)  11500  27(HH)  KHO(H) 

4S  2H()  650  1640  2145  5(HK>  11690  27500  9(HH)0 

49  2H6  657  1646  2150  61(K)  12(H)U  2S(HH)  91IHH) 

50  2H9  665  1650  2160  5210  12500  28430  93300 

5178  299  670  1670  21H0  5235  12600  28500  95000 

.55  300  673  16H0  2187  5270  13(H)0  29(H)0 

56  7  310  675  1710  2195  5300  131(H)  295(H) 

60  311  8  6H()  1712  22(H)  5500  13500  299(H) 

63  320  6M  1740  2250  56(H)  13.550  3(HHH) 

6h  325  6H4  1770  23(H)  5730  136(H)  31000 

.\oy  site  Above,  Each  .  .25r;  Ten  for  $1.08 

KHHKH)  150U0O  KHWOO  238000  314000  42(HHH)  550(HHJ  76l3(Ml 

IKHHN)  155(HH)  198(HH)  24(VHH)  HIWHH)  422(HH)  5«(HHfO  .MMHHH) 

i!w«ill  IwiSJ.!  iSwHV)  425.)0<)  S75.NIO  Sl;«KN) 

116667  16.5(HH)  20l(HHJ  J'HrHH)  33(NMN)  4.)(H.(N)  6(HMMH)  K5(HMHI 

120CHH)  166750  205(HH)  265(H)0  33<HHN)  4.5h()W  6‘20.HX>  9(HHHH) 

l2i(H)  1670(H)  2l(HM)0  26h(HH.  333,5(H)  47(H)00  6.^H)00  9^HH) 

13(HHH>  1692(H)  215)HH)  27(HHH)  3.5(HH)0  47h(HH)  654(HH)  95(HHH» 

135<HH)  17r>(HK)  22(HHHl  275(HH)  3.5:4.5)H)  5(HHHH)  66(HHH) 

UtHHH)  IWHHH)  22.5(HH)  294(HH)  37.5(HH)  52(HHH)  69(HHH) 

141000  1SO600  22(HHH)  3(HHHH)  3h(MHH)  5211HH)  <(HhnH) 

145(HH)  1h5)HM)  2;9HHM)  :407500  4(HHHHI  525(HH)  7163(H> 

147U00  1H66(H)  23.5.5(H)  3U(HHI  402(HH)  .54^HHJ  75(HHH) 

Any  Site  .\bove.  Each  i5r;  Ten  for  $2.08 


Any  Site  .\bove 
Vacuum  Precision 
HiVolt  Resistors 


Megohms— .12  .^$/.8^75  .83  .99 
1.  l.5/2.'3  3.75  'a*,  aery 

Ea.  $1:  .  lij  $7  50 

HiVolt  Precision  Resistors 
JAN.R29  MFCIU5  iMeqiKV 
'a*o  accy  $1.98:  h  for  $10 
WW  20Meg  2UKV  'a*»  $15-95 

HiVolt  HiFreq  Resistors 
MVT  2  or  2' 2Meg'5W/7.5  KV 
wkg  Ea  $1.08:  10  for  $8.98 
MVP  5.  7.  orlOMet'MiW  lOKV 

wkg  Ea . $1.49;  8  for  $n 

l2Meg  lOW  lOKVwkfOOO  $1.49: 
MVZ  iOMeg  20W  25KV  wkg 
Ea.  .  $1.98;  8  for  $10. 

MVE  5ilMoq  20W  40KV  wkg 


TEE”  Dual  5000 
4  ohms  '20  pos  2.98 
/  IRC  lOO.OOOohms  20 


IRC  250.000ohms  20pos  2.49 
Rheostat  20ohm  5UWatt  w  knob 
A  Dial  Plate  59c 

Rheostats  25Watt  IRCADhmite 
Slotted  Shaft  350.  500.  1500 
5000  ohms  3  for  9hc 

MERCURY 

THERMO-REGULATOR 

Instant  Action  Dual  Circuit 
32.105  F  RESEARCH.  TEMP 


ROTARY  SWITCHES 


33  3  ooe 

5  3  3  $1.2.3 

.5  1  6  l.OS 

625  1.49 

Full  Wave  Bridge  Rectifiers 

In  Out  .\mpo  Eocr 


36  2M  5  8  49 

135  115  3  5  19.49 

Full  Wave  Bridge  SH  Rect  for 


CONTROL.  FIRE  PREV.  4','.  Relays  or  Fhvr  Inpt  ItStoIJO 
Write  for  Data  List  x20.  Only  \  VAC:  Outpt  ll5VDC  40ma. 


Til  UONfY  U(K  GUAMNIEC 
S3  MIN  OIOEI  F  0  I  N  V  ( 
ADD  SHIFTING  (HARGFS  AND 


OE.0MT  .HOHf  «o  7  7730  |;iiJMLlj|ni4!|||:(;|!Ma.|iVlV.|:j'f.tn 


lAI  MONEY  |A(X  GUARANTEE 
S3  MIN  ORDER  F  0  I  N  Y  ( 
ADD  SNIFFING  CHARGES  AND 
?S*.  DEFOSIT  FHONE  ffO  7  7?30 
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THAT'S 

BUY! 


THAT’S 


UB  MONEY  BACK  OUAKANTEE 
S3  MIN  OBOEK  f  O  B.  N.Y.C. 
ADD  SHIPPING  CHARGES  AND 
2S\  DEPOSIT.  PHONE  WO  2-7230 


TAB  MONEY  BACK  GUARANTEE 
S3  MIN  ORDER  FOB  NYC 
ADD  SHIPPING  CHARGES  AND 
2S".  DEPOSIT  PHONE  WO  2  7?3(r 


BUY 


SEARCHLIGHT  SECTION 


★  ★  ★  SPECIALS  A  A 

SNOOPERSCOPE  INFRARED 
lmM«'Conv«rter  Tube  HiSensi- 
[HSlm  tivlty  timNHIed  design  2*  dia.. 

Willemite  screen — Resolution  up 
lines  in.  Complete  data  A 
nSirM  Tube.  “TAB"  ^7  OA 

WmWm  special  #/.7W 

2  for  $14.50 

Write  For  qwontity  prices 

2TubesAXfmr  Il$v60ryr  9  ± 

St:  2.Svct  lOA  10  ec  QC 
US  sekts  ^D.y9  K'rfi 

TubesScMs  4  l2KVins  Jk^i-  A 
SI2.95  ^  ^ 


Write  For  Your  FREE  "Tobogrom' 


BLOWERS 
Cool  Thot  Tubcf 

40  CFM  20vardc  $3.49 
70CFM  ll5V400cyUSN  4.49 
100  CFM  2Avacdc  .  4.95 

100  CFM  I2vacdc  5.95 

Xfmr  12  or  28v  to  Il5»ar 
1.98 

250  CFM  28vacdc  9  95 
250  CFM  4  2R’ll5vac 
Xfmr  11.95 

100  CFM  liSvaede  .  7.98 

180  CFM  IlSvardr  10.98 


1800  Volt  Scope 
Pwr  Supply  Xfmr 
Ideal  CRT  Xfmr  1800V 
Dbir  CM:  II5VAC  inpt: 
Outpt:900V  3SMa  2X2.5V 
2a  eaSect  4KV  ms  SifC 
Spec.  HermSId.  Two  2X2 
tubes  4  ALL  FItr  $5.98 
Parts  4  Data 


866A 

Inpt: 

KVin 

872A 

Xfmr 


WH  MJI'f*  • 

Km  .«  »l  P7  2.2i 

J  7*  l•BP4  .l«.7S 

1  l»  1#FP4  M.M 

»21  KS  I2I4P7  •J-*'* 

*27  I:E2S  I  2»  I2<;PI  4K.OK 

*i*  .7*  I24i4’7  12. K# 

».4I\  3**  I2JP4.  J4  7J 

<>M  .14  I2KP4  M  ?; 

*33  It  121. P4  .44. ft 

«t  27  I2(2P4  4;»K 

t»7  2*  lt\P4  SS.M 

tSK  IS  **2  3.73 

smtx  4  »H  **3  3.H* 

**l  23  tit  JtPl  «.7» 

■  ••trilF  St.tS  tl2  »t  tH 

CKIMt  .1»  »I4 

Ittt  t.tx  Tunfttr  Hulbt 

ItlJ  tltX  .33  I2XK25  2.2S 

ItM  1  42  ltXKt7  2.4t 

Itit  Ht  24X472  2  *3 

Itit  IK  IKt44K(iF.  4.4t 

1424  4.44  IttttK  2.tS 

1422  1.7.4  2K4KK1  2.44 

1424  1  44  K444K,1  4.4K 

1424  .17  BiillKit 

1424  44  IFI  44 

1424  .24  4-11  44 

14,12  .44  71112  4» 

lt.1.1  47  4.4  44 

1444  44  14-4B  44 

1441  KK44  4K  14-4  44 

2444  44  24-4  44 

2441  42  K44.4  .14 

4414  4.K4  K44H  44 

4414  4.K4  M44B  .44 

1  X4444  .44  1  42  4  44 

KOI2A  I  44  KK4B  .14 

Ktl.l4  2  44  WII2I4  2.41 

K424  1  44  <:.I74  2  4K 

4041  44  /H4K4  4.4k 

4442  44  Maltlii  pilot* 

4444  44  44HOI  14  44 

4044  27  44  Bo*  14  44 

4444  .44  44  Hot  14  .44 

4444  .IK  44  F.*ih  47 

<;  r*v  Tub..*  s4  r4  f;*  i' 

1  47  24P1\  4  K4  14444  24V  24 

2  44  JAPI  .  4  74  .114  2KV  .14 

K  44  .IBPI  2.4K  42.1  ,1V  .14 

2  41  IBPI  A  7.4K  S.vl»«nl*  S4 

1  14  ICPI  2.44  444  124V.  .15 

4K  .ICPI-SI  144  W  tub*  <:7 

.42  414PI  I  47  744  1244  ,44 

1.4K  .4EP1  2.74  l>l*lco  lypr 

7.24  IFPI  144  Bull  *  Flyr 

1  4K  »FP7.  .4H  Pilot  l.ltf 

4  24  4<;PI  4  44  CompiM.- 

.44  4HP7  .1  44  «  S4  ll4V 

2  .14  44P10  5  44  bulb  or  nron 

2  79  5BPI  i.90  bulb  chrome 

2  75  5BP4  4  50  2  9Hr 

.39  5<;PI  1.75  Neon  Bulbs 

4  15  5(:i»7  7.50  NK2  100  for  .3. 98 

14  95  5KP5  9  49  M-:I9  99|  .25 

1.92  5FP7  ..  129  NF.45  .  W  .24 

ie.29  5KP14  IH95  NK.32  35 

45  5IIPI  .  .  4  95  NK5I  NF2#  .07 

95  5JPI  11.95  TelsUdelemps 

99  5JP2  lb  95  9.  12.  24.  4b 

1  00  51. PI  18.00  55V  Kach  .18 

1  90  51. P5  18  OA  Tubes  Utd  Kic 

30  00  51. P7  18  00  Open  Kil  & 

1  49  5MP1.  3.95  HreakedeC'K 

55  7BP7  .  4.95  Tubes  (Jtd 

.39  1  7<:PI  .  12.95  onl>  Via 

I  95  1  7HP7  5  95  R’  Tap 


490 

HF200  It  98 

W1.49K  7.49 

RI1507  9  98 

527  7.49 

5.30  4  90 

5.31  I.HO 

W|  5.31  1.95 

Gl.5.34 

1S2I  1.95 
544  4.98 

<;i.549  1.99 

550P1  1995 

575.5  975  12.75 

901B  .19 

Kr910  9  50 

HV915  27 

351.919  20  00 

K1  927  7.49 

93IPI  SN4  3  98 
351.9325  K.9H 

701  5  3.50 

702  5  7t2B  3.20 

70.3  5  3.75 

7045  I.OK 

7055  8021  1.05 

707  7.98 

7105  8011  95 

7135  149 

7I5B  7  29 

7175  91 

7215  189 

7225  2875  9.95 

723  5  9  95 

7235  B  14.95 

724  5  B  3.90 

725  5  9.39 

7295  9.98 

729<:  29  98 

7.30  5  10  90 


12  58GT.  .59  50B5  .54 

I25H7<;T  84  50<:5  .50 

I2  5T9  .45  MI.9GT..  .59 

I2.5T7  .79  535  .  .89 

.89  12.5t'9  .59  57  .47 

45  1251'7  .99  RK95  22-98 

.55  12.5X7.  .89  K<;97  12.75 

.89  I2B59  .59  HV99  2.29 

98  I2B57  .89  70I.7GT  1.15 

98  I2BK9  .45  71  95 

83  12C:h  .35  72  .  .95 

90  I2H9  ..34  (:RD72  1.85 

.81  12J5<;T  .35  <:RP72  1.37 

.75  I2J7GT  .  .78  73  1.97 

1.05  12K8  .  .  .75  NR74  .29 

.81  121.8(;T  1.59  75  59 

.79  I207C;T  .55  79  45 

.45  I2S8<;T  .79  77  .45 

.81  12S57<;T  .55  78  .45 

.95  12sr:7  .55  80  .39 

.45  12SP7  .59  HI  1.29 

.55  I2S<;7  .55  PGHl  3  4.45 

.78  12SH7  .34  82  85 

.93  12S.I7C;T  .  .55  83  .89 

.38  I2SK7GT  .55  83V  I  05 

.55  t2SI.7(;T  .93  84  9/4  .57 

45  I2SN7<;T  54  85  .57 

.55  !2S(>7C;T  54  89  ..39 

.55  I2SR7<;T  ..37  VR92  .23 

.89  12X3  .90  FGI04  14.98 

47  12/3  .72  KG105  10.75 

.59  14B9  .81  HY114B  HI 

.93  14R7  85  HVI15  145  80 

1.19  I8F  .  I  44  I17N7GT  1.39 

98  |$R  75  II7Z3  .49 

.72  K;17  3.98  1I7/9C;T  .77 

.89  RK18  .98  117Z7<;T  1.49 

.54  19  1.49  F127A  19  95 

.95  I9T8  .98  VTI27\  >51.534 

.87  20  1.17  2  45 

.49  PI2I  4.98  rV147  7  90 

.55  ,  RK1.21  4.85  155  .98 

.87  RX2I  3.20  VTI58  9.85 

1.23  I  PJ22  TEIC  I  49  Fr.l99  49.00 

.97  24<;  .3(:24  .45  F<;i72  29.50 

.57  2559  1.04  FOI90  12  98 

.70  251  9<:T  .55  205B  VT2  198 

.99  25Y5  1.08  211  VT4<:  45 

.50  25/5  .49  RX2I5  .  0  95 

.99  I  25Z9GT  .55  >5  F215\  .25 

.85  F0275  9  50  I  <JI-227.5  2  90 

.55  281)7  .39  231  1.20 

.70  .30  .39  2.50TH  24.9H 

.90  ,  31  .39  250TI  24.98 

.70  32  .89  2H2B  8  49 

.39  F<:32  4.98  304TH  5.95 

.54  32L7GT  .95  .304TI  I  39 

.99  FG.3.3  8.49  307.5  RK75  3.80 

.95  35  55  95  319.\  .38 

»9.00  35B5  .59  323.5  .19.98 

.89  .35f:5  90  .327  5  2.90 

99  .351  9GT  .54  350  1.23 

.85  .35\5’4  .42  350B  1  98 

.95  35Y4  .55  .371B  84 

1.0.3  35/5<;T  .41  <:.379  2.98 

.95  RFI  .39  9J4  .75  3805  79 

1  05  .37  .39  388  5  40 

.89  .38  .34  .39,35  3  80 

.85  I  .39  44  .25  .394  5  3  75 

.72  (:R<;40  54  FP400  7  98 

98  41  50  417  5  19  95 

1.03  143  .57  (;i  4.34  3.45 

89  [  48S/VT52  .27  4495  2<;40  1.17 

49  49  .95  449B  1.80 

90  48  1.20  450TH  17.75 

18  1  50  I  49  450T1.  39  95 

99  I  FF50  40  C;i.451.  1.90 


0.54  1.05 

OB2  t.HO 

OB3  VR90  97 
0<:3  VRt05  .75 
01)3  VR150  .49 
0/4  .  87 

Cl, 5  9.95 

01.5  45 

IA3  .59 

1.54  I  29 

1.55<;T  .70 

1.59  1.29 

I. 57GT  .99 

IB3  8019  .81 
1B21  471.5  2  95 
IB22  4.50 

1B23  9.00 

1B24  .  4.85 

1B29  4.50 

1B27  4.75 

IB29  .  3.39 

1B32  3.24 

IB37  45.00 

IB38  37  00 

IB40  20.95 

IB4I  49.95 

1B53  49.95 

1B54  49.95 

1B59  49.95 

1B90  29.95 

IC5  89 

tC9  1.29 

IC7<J  1.27 

tI)S(;P  1.25 

IE5  1.38 

1E7<;  1.17 

1F4C;  1.05 

1F7C;V  I  55 

l<i4<;T  105 

IG9<;T  .97 

1H4C;  .87 

1H5<;  .95 

IH9<;  t.27 

IJ9  .98 

II. 4  .99 

II..54GT  1.05 

I  1I.B4  I.OS 

11.C9  .85 

ILF..3(;T  99 

I1.H4  1.05 

1LN5  75 

IN5C;T  .90 

IP5C;T  .99 

IP24  .85 

I05C;T  99 

1029  75.0) 

1R4  1294  .  98 

1R5  59 

154  .  .49 

155  .54 

1S21  GI..34  3.75 
1T4  54 

IT5<;T  105 

114  .99 

115  99 

IV  54 

17.2  I  98 

253  1.25 

254<i  1  08 


957 

95B7  1853 
95C5 
95C:7  . 
951)9  . 
9.51)7 
9  5F9G  . 
951i5 
95<;7  . 

95  H9 
95J5 
95K5 
95K9  . 

951.5 
951.7 
9505 
95S5 
95S9. 
95S7G  , 
95T9.  . 
951  9 
95V9  . 
9B4G  .  . 
9B7  .  .  . 

9B8G 
9B59  .  . 

9BF.9 
9BF9 
9B<;9C; 
9BH9  K 

9RJ9  \ 

9C4  . 

9C5 

9C:9G 

9CKG 

9C2I .  . 

91)9 

9K5 

9»:9  .... 

fcF5 

9F9(;  . 

9F7  .  . 

9F8G  ... 
9C;9G  ... 
9H9  .  . 

9H9GT.  . 
C9J 
9J4 

9J5(;T 
9J9 
9J7  . 


K99JK 

898  PJ23 

890 

8725 

874 

879 

878 


Modulation  &  Audio  Xformers 
MODULATION  STANCOR  USN  H’SId 
PP  parallel  807‘sToPP807’8  RF  2001) 
ohm  Load  2t0  Watts  Peak  $4.95 
PP8C7  sto829RCA55001o  2M>0  ohms  4.50 
Amertran  USN  3600  or  900  to  30  or 
60  ohms  500  Watts  12.95 

UTAH  I2W  UnivOutpt  5999  Any  Tube 
Any  Voice  Coil  1.39 

WE  Output  300W 

PP805to90ohmVC  HIFI  $12.98 

UTC  LVM-II  LineAutoformer  30W  3  49 
UTC  0- l4"ouncer"50.l  Mike  or  Line  To 
Grid  200  ohms  To  Meg.  $13  Lilt. 
Only  $3.98:  10  $iS 

Comb  Hi-Gain  OynMike  A 
matching  Vfmr  (UTC  Super 
Eler  Twdq.  600  ohms  CTA4000 
ohms  Tapped  250  A  150  onms. 
ShiHd-d.  H’SId  With  Ear 
Fidelity  Oyn  Mike.  Both  units 
ONLY  $1.19 

RCA  Univ  Outpt  Xformer 

low.  to  lOKc  Matches  ANY 

tLine  orSpkrs  w  VC  s  |  to  I 
or  IS  ohms  to  ANY  Load 
A  Tube  Imped  Bet  50  A 
10210  ohms.  Over  1000  com¬ 
binations!  Arts  as  EXC  Band 
Pass  FItr  or  Freq  Attn  Unit 
for  Oyn  M*ke.  Cuts  Hi’s  or 
LOWS  Ideal  Laiy  Q-5  ac¬ 
tion  CW  or  Phone  Get 
ONLY  Signal  You  Want  to 
Hear.  W  data  $1.39 


TRANSFORMERS  11SV  60  Cycle  Input 
Plate  and  Filament  Xformers  Plate  Transformers 

224Avct'  5a.  I2v  14  25a.  I9.2v.l8.3v.  I0800VCT  or  2l000v  OBLR  95ma  $19.95 

I7.5V/2  5a.  2.5«/IOa.  30y  .05a.  Auto-  7500V  or  fSCOOOBLR  35ma  18  95 

former  on  Pri  $19  98  5000V  lOma  itor  2a2's>  C<d  7  95 

l7(MKct  lOma.  6.3v/l.  2a.  5v  3a  4.98  I800v  4ma.  USN  Csd  HIVins  3.29 

I550vct' ISOma  6.3«/4a.  5v  ia  8.98  I200vct  300ma.  i8v  la  Csd  HiVins  6.95 

l320vA375«ct  llUma.  5v  3a.  2.5v  3.25a  490v  A  355v  i25ma  198 

6. 3v  2.75a  7.25  2x330'rt  lOma  (or  nnOvrt  lOmat  Csd 

iOOOvct  200ma.  90v  bias.  6.3v  5a.  Sv  6a.  HiVins  .98 

I8v  .S5a  Csd  6.95 

iO^ct.  iSOrna  idOv  bias.  6.3V  5a.  Filament  Transformers 

5v.3a.  2x6. 3v  65a.  6.3v  1.25a  4.50 

IOOOvct  45ma.  795*rt  80ma  A  IbOvct  55  iO  2vrt  lOa  12  2vct  »a.  6  4vct  9a  6  1 
ma  3x5v  ia  6  3vct  la  t.Ha.6.iv  .9a. 6  lvi.Ka.6.1v  .6a  5.29 

6  3vct  300  ma  4  95  3v  la.  ixSv  la  4  50 

900v  3ma.  6  iv  2a.  2.5v  3a  4.49  4v  I2a.  6.4v  10  6a.  3x5v  la.  2.5v  1.75a 

840vct  llOma.  530vct  2lma.  2x5v  la  ^Usable  as  Au?o  former  4.98 

6  3vct  la  3  98  12  6v  1.5a.  16  6v  1.25a  2.98 

770vct  70ma.  6.ivct  2  5a.  5v  2a  3  49  **  Tv  6a.  6,4vct  la  2.98 

770vct  2  5ma.  2.5v  3a  3.95  **  2.5a.  6  Ivrt  la  2.29 

7C0vct  I20ma  Il5v  lOOma.  2x6  3v  la.  2x5V  065  KVApri  dor  8/2  A  fll's  /.95 

2a  2  9H  ^4-  2.5v  lOa  3.98 

700v  Ima.  2x295v  SOmaOC.  2  5v  2a.  2  5v  I  75a.  4v  I6a.  20  KV  ins  195 

6  3v  3a  2  5v  la  3  49  iCa  i00-l20Vtnp?  or  lOvet  lOa  200- 

650vct  I75ma.  5v  la.  6.1v  2.1a  3.29  210  Vinpt  5.96 

580vrt  59ma.  5v  3a.  H.lvct  2a  2.89  5v  5a  llOVinpt  or  lOv  Sa  220Vinpt  3.25 

570v  ISOma  5v  3a  I2v  la  1  II  2  Svet  20a  i0Gtol20V.n  or  5vct  20a  200 

SSOvet  275ma  5v  ia.  6.lv  6a  3  98  240Vinpt  7.9H 

480v  80ma.  6  2v  la.  5v  la  1.89  2  5v  lOa  lOKV  (for  866'8i  3,95 

l20vct  K5ma.  6.3v  1.9a.  also  pri  6-12-  I2  6vct  20  $1.19  6  Ivrt  la  I  19 

24  M5  dc  A  230vac  2  39:  2.4  39;  7  5vct  12a  3.29  6  Iv  6a  1.19 

370v  75ma.  6.1v2.la  .  2.49  6  Ivrt  laGiidro6  Sa  5v  Il5a  12.95 

225v(t  750ma.  6  3v  1  tSa.  5v  3a  3  89  1.69  5vc(  oOa  7.95 

??rv  sibna  Sv  6  5a.  6.3v  2a.  6.3v  la  2.39  6.1vct/2a  1.39  2.5v  2a  (2x2)  .69 


STEPDOWN  XFORMER  220  to 
110V,  7S0 

Watts.  AMERTRAN  $6.98 

RAYTHEON  inpt  220-410V  Outpt 
1x2  5V  5A.  2.5V  ISA  CSO  3  98 

G-E  Autesyn  Selsyn  ServoControl  Xfmr 
Type  20GI2  Inpt  II5V  400cyc.  I 
phase.  Sec  9  phase  2IOto360V  .  1.19 
POWER  PACK  KITS 
25flVDC  6UMa  A  Filter  $2.98 

150VDC  l25Ma  A  Filam  Supply  4.49 
550VDC  200Ma  A  Filam  Supply  9.98 
I200VOC  lOOMa  A  Filam  Supply  21.95 
ISOnoV'ObIr  35Ma  A  Filter  39.95 

•0—iiUif  Television  Pwr 

Supply  Xformer 

fSTSi  HiVolts  for  CR  Tube  7' 
laWuS’  to  20'  A  Plate  Volts 
k  ALL  Tubes  A  ALL  Fit’s 

\  ■■  ^  Supply  Compt  w  data  for 
5000  to  20000  Volts  w  • 
Quadrupirr  Ckt  WDGS:  Full  Wa^e 
Olvrg  inOVOC  275Ma.  6.tV  10  3A. 
5  IV  8A  2.5V  lA.  Hypersil  Core  Oil- 
Impreq  USN  Sper  by  WECo  $9.95 
FILTER  CHOKES 

IlSHy  (Amp  42  nhm'l7KVins  $49  00 
IS-29Hy  ISOma  Swinging  Cased  2.95 
l2Hy  iOOma  $3.95:  3Hy  40ma  .3  for  1.00 
ISHy  t(IOmanr20Hy  303ma  l2KVins7<iS 
8Hy  ISOMaNewUTC  rrckd  T'Bd  2'2.25 
50Hy  l25maCsd.$l  95.  l2Hy  275ma  3.29 
8Hy  IOOma  l.iO:  lOHy  30ma  .59 


November,  J949  —  ELECTRONICS 


20  Millivolts 

Vertical  Sensitivity 

PRECISION 

SERIES  ES-500 

5"  OSCILLOSCOPE 


PRECISION 


APPARATUS  CO.,  Inc. 
92-27  Horae*  Harding  Rlvd. 
fimhurit  10,  N.  Y. 
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trramer  t'ompaiiy  . 

tiraphite  Metallirliift  t'orp . 

ttni>  ReM*Hri-li  ft  lleselopment  Co. 


Hallanliiie  l4iboratorie<».  liii- 
Rarker  ft  WlllianiHoii,  liii*. 

Iiarr>  t  onioratioii  . 

Heiu-h*Rii«>h  t  o.  .  .  . 

Heaser  tcear  tt  orkn.  Ini*. 

Kell  Telephone  l.alNiratorles 
Kendlx  .\%i.ition  t  orp. 

Fuiitli*  UK . 

Red  Hank  Ills . 

Rent  ley.  Harris  Mfc.  t  o.  . 
Kerkeley  Si-ienlitii*  t  o. 

Hirtrher  t  or|M»ralioii  . 

Rinax  t  oriMiration  . 

Hlile>  Flei  trie  t  o . 

KiMOitoii  Radio  t'orp. 

Rorft  C  orp..  tteorae  \S  .  .  . 

lioa  i»er.  Ini*.  ... 

Kr»ille>  |.alM)ratorie<».  Ine. 

Hraiid  ft  t  o.,  \\  ni . 

Rrou  II  Flei*lro-  MeoAuremeiil 
Rrooiiinic  latiMirutorleit.  liii*. 

Itrii*ili  Dexelopmeiit  t  o . 

Riii-k  Fnaineerinjc  t  o..  Ine. 

RurKe^M  Rattery  t  o . 

Rurlinfttoii  InMriiment  t  o. 
Riirtiell  ft  to . 


liH  llatlioHai  liiAiriimeiit  t' 

.'SK  Heath  t  onipaii.x 
H  lleli|H»t  t'oriHiratloii  . 

iO*  lleHletl-Faikarii  to. 


Iiiilii«»lriul  t  ondeii«»er  t  orp. 
Instrument  Re<%Utor««  t'o.  .  . 
International  Nlekel  to..  I 
International  Ke*>l«tanee  (' 


NET  PRICE 

Complete  with  light  shield,  coiibrating  screen 
and  operoting  monuol.  Site  8t'4  ■  14*  ]  x  18". 

•  •  IMPORTANT  FEATURES  •  • 

it  Wide  Ronge  High  Sensitivity  Vert.  Amplifier 
Response  to  1  Megacycle 
2  Megohms  input  resistance 
it  Vertical  Input  Step  Attenuator,  xl.  xIO,  xlOO 
Additional  continuous  vernier  control 
Cothode  follower  input  circuit 
it  Extended  Range  Horitontal  Amplifier 
Response  to  SMC.  *]  meg  input  resistonce 
it  Linear  Mulfi-Vibrafor  Sweep  Circuit 
10  cycles  to  30  KC  Improved  circuits 
ossurc  unusual  linearity  thruout  range 
it  Amplitude  Controlled  Synch.  Selection 
it  "Z"  Axis  Modulation  terminols 
it  Phasing  Control 

it  Audio  Monitoring  phone  lOcks  plus  direct 
access  to  Hor  ond  Vert  plotes 
it  Light  Shield  and  Calibrating  Screen 
Rcmovobic  ond  rototoble 

it  Tube  Complement  1  coch  type  6JS,  6AKS,  7N7, 
6X5.  2X2  2  each  type  7W7,  5CPI/A  CR  tube 

it  Fully  Licensed  under  potents  of  A  T.ftT  &  W  E 
it  PLUS  many  "Precision"  refinements  thot  must 
be  seen  to  be  apprcciotcd 


Kahlt*  FiiKlnreriiiK  f'o.  .  . 
Karp  Mrtal  rnNliirtn  ('( 
K*‘lthl«*>  Inntruinrnt't  .  .  . 
Kenyon  Transformer  Co. 
Kepro  l4ih«»rHtortes.  In<*. 
Kes|«*r  bolder  Co.  .  . 
Kiiiiie>  >laiiiifa(*ttirlnK  < 

Kiilichls  Co.,  .lames  . 


i  amhridffe  I'herniloiiie  Curp . 

t  aiiiiori  F.IrHtrh’  Hexclopmeiit  Co., 
t  apltol  Radio  Fiiicineerliia  liistiliit< 
4  artMtriiiidiim  <  i»nipati>  .... 

4  eritralah,  HIv.  4>hd>»>-|  nlon,  Ine... 


I^impkln  l.alMiratorles. 
Ijsxole  l4ih«»rutorles  .  . 

I.earh  Relay  4  o . 

I.eland.  Iiu*..  U.  II. 
I,fvils  Fiurliit'frinft:  4  o. 
I.euis  SprliiK  ft  Mfic.  4' 
I.Inde  \ir  I'nHliirts  4  o. 
I.ord  Mfr.  4o. 


4  imit  >laiiiifa<-liirliiK  t  orp. 

4  lare  ft  Co..  4  .  F . 

4  larostat  >lfic.  4  o..  Im* 
4'lexelaii«l  4  oiitaiiier  4'o. 

4  oliii  4  orp..  Nlttmiiiid 
4  ollitis  Radio  4  o.  . 

4  tiiideiisfr  FriMliiits  4  o. 

4  oiitiiieiital  Flei-trh*  4'o. 

4  oriietl-lhihilier  i*:i»H'trh-  4 
4  oto-4  oil  4  o..  liM*. 


Slarhlelt  l.ahoratorles,  Im-. 
>lallor>  ft  4  o..  Im  ..  V.  R.. 
Maiiiiliir.  Maxnell  ft  Hiaire.  Im*. 
Marsh  ^tem  il  Mai  hine  4  o. 
Mi*4.rass -HIM  Itook  4  o. 
Measurements  Cor|H>ralloii 
Mepeo.  Im*. 

Mieo  liistriinieiit  4  o. 

Milieu  MfK.  4  o..  Im*..  .lames 
>liniiitare  l*re<*islon  Rearinies,  Ii 

Slitehell-Kiind  I . tatloii  4  o..  Ii 

Mosiiiee  ra|»er  Mills  4  o . 

Sliiirheiul  ft  4  o..  I.ld. 

Sliilthore  Solders.  I.ld. 


See  the  new  Precision  5*  Osrilloscoee  and  Series 
E-400  Sweep  Signal  Generator  on  display  at  lead¬ 
ing  radio  equipment  distributors  Write  for  catalog 
fully  describing  the  complete  line  of  «elected  test 
instruments  for  all  phases  of  AM.  FM.  and  TV. 


Ihiiio  l:le<  trle  4  o. 

Haseii  4  ompaii.s 

Rial  l.iRht  4  o.  of  \inerh* 

Hoss  4  oriiitiK  4'orp . 

Ilrlser  4  o..  \\ .  It. 
Driser-llarris  4o. 

Hiimont  l-:ief  trl«-  4'orp.  . 
Ihi  Mont  l.ahoratorles.  In 


Murray  Hill  lhM»ks.  Im*. 
^lyralex  Corp.  of  .\nierl<- 


F.astiiiaii  Krwlak  4  o. 
l-ido  4  orporution 
FIsIrr  FtiKim>erliir  4' 


Export  Division  458  Broodway,  N  Y  City,  U  S  A 
Cables  MORHANEX 


.V*  National  Mohllte  4 
National  Researrh 
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AmiKKAN  TntvisioN  t  Radio  Co. 

SAINT  PAUL  \  MINNES01A-U  S  A 


Natloiml  \ tirnUlifd  PrntIurtM  ror|> 
NatUuittl  \  ulfMiii^ed  Fibre  To..  . 
New  ^ork  TraiiKformer  To. 

Ney  <  «..  J.  M . 

Ni»t heifer  ^^'hidinK  I^ih4iriit«irlet« 


3«  \e4'lor  Fleet riMiir  fit . 

191  \ietoreeit  lii«»triinieiit  To.  ■ 

‘imi 

***  Ward  I.eatiard  Fleelrle  To. 

UnIcrIoHii  Mr«.  «  n. 

Weller  ManiifaeliirliiK  f  a. 

1 1-*  We«ilern  Fle«-trl«‘  t  'a.  .  . 

IHH  M  e»*!lii|clioU'»e  l-llei'trU-  rt>P|i. 

I9K  WeMitii  i:leelrieal  InMriimeiit  (  orp. 

.»|t  White  Dental  Mfs.  <  o..  S.  *4. 

*!lt  Whitehead  MampiiiK  Fn. 

W'«irk«hap  \««MM-iateH.  Int*. 


Falniit  <  o..  The  .  .  . 

I'aiioratiiie  Kadio  Ff»r|i. 

I*a|»er  \laehitier>  K  Ke««eareli.  Ine. 
I'aramiMiiit  I'aiHT  Tube  (  orp.  . 

Dark  Metalware  (  n..  Ini . 
l*eerle<M.  Fieidrleal  l*r«Minet«  Dl\..  .\lte«- 
Fan*>inK  (  orp.  .  .  . 

Plialo  Fla'ktles  C'nrp . 

l'olara4l  Fle«-tronleM  (  o. 
l*otter  ln«*(ninient  Co..  Ine. 
l*re4'Ulon  \npnratii'»  Co..  Ine.. 
i*reei»lnn  I'aper  Tnl»e  Co. 

I*renia\  CrtaliHth.  lilt.  (  liUhoInt-K.'tder 
(o..  Ine. 

l*re<»(o  Ke«‘ordinc  (  orp. 

l*roirre<.«Ue  Mfc.  (  o. 
rtramid  Fleetrie  (  o. 


K\R(*m.n;nT  sF.niov 

ft  /atci'i'i/  .  fitiMj;  I 


V  MIM  I  IN  MK\T 


SelUni:  <  H  ' 

S  tlinir  i  >|i»><«rtmnlie’ 
Kin;»li  >>  nu-ul  Service 


(Inaker  (  it«  (i 


Kailio  (  4»rp.  of  \merl«-a  'J'il.  Fourth  (over 

Katlio  Materlaln  (drp.  ‘Ml  (*>iiTi.ut  oi 

Radio  Keeeptor  ( o..  Ine.  IH.-».  -.Mfi 

Kiiilwny  F.\pri>H%  (  o.  198  lU'SINKsv  olM'c  TKTl '  \  ITI KS 

Railway  F\pre*i>»  Co..  .\ir  F\pre<>»^  Di«. 

Raytheon  M-MinfiM't urine  (o  1'i.N 

R>Md<»tanee  l*nMlnet<*  (  o. 

Re\ere  ('op|»er  K  Kra**^.  Ine.  31 

Ri<‘hardM>n  (  tmipany  141  Kt.il '  I  I’M  K\ 

Roeero.  Cor|M»rathin  !«.  !!  tl  \.  .1  m  > 

Rii«^>«eil  A  Moll  Co..  Ine.  1.-,,^  s  ,lt 


\<n  n  I- 

I.e«..l 


W.W  I  Kl» 

KqUlpTtlrt 


^aiiKanHi  Kleetrie  Co. 

M-leiititir  Kleetrie.  DIv.  of  (<»rrn- 

Katetl  ()nepehe«l  Ctap  Co . 

M-Intilta  Marneto  Div..  Il*‘iidiv  \viati<»n 

Corp.  . 

Shallero<»o  Mannfa<'tiirlnic  Co. 

^iirnni  ln«trnment«.  Ine. 

'«inip«M»n  l-lleelrle  (  o. 

Hi»notone  . 

•^orenHen  A  (  o..  Ine. 

'MMind  \pparatii«»  (  o. 
s*»erialfy  Hattery  Co. 

Hl»eer  Carlam  Cf».  ... 

^peneer-Kenneily-  l.ah>>..  Ine. 

Sperry  (iy  roM-ope  Co,  ... 

SpraKin*  F.le«-trle  Ci».  .  . 

**tta«  kpole  (  arhoii  (  o.  .  . 

standard  Kleetrie  Time  (  o . 

MaiKlard  Tle/o  Co.  . 

Standard  rre**«.ed  Steel  ('o. 

>teven>.  \rnold.  Ine. 
steward  Mannfa«-tnrinr  Co..  D.  M  .  . 
st«Mldart  Xireraft  Ra4}io  Co.  19*. 

stnpakofT  (  <'rami4-  &  Mfr.  ('o. 

Snp**rlor  KliH'trie  (  o. 

Snperh»p  Tube  C^i. 

Sylvania  l-Jeefrle  I’nahM-f**.  Ine.  I.'tl. 

Synthane  C4»rpor:i(i4»r  I4i\. 


.\I)\  liRl  IsKRs  INDKX 

.\ircr.yft  Rf4<lio  tes . 

\mencan  Klectric.il  C. ■  .  Inc . 

Urll  .Xirrr.itt  ('orj* . 

Meiitlix  .\\iatifm  t'orp  Reiiiliv  R.tdin  lir 
I’erkelcy  Scienljfic  C-  .  . . 

in.m  . 

t'n..  Inc.  R  D  .  ... 

Conirrmnu-atirnix  Kfpiip'nrnt  C.i  ’ 

Ih>I»in  Klectri»nic«  Co..  Inc. 

KMico  of  \ew  York.  Inc. 

Kleetrie  Spot.  Tlie. . 

Klectro  Imt'uKr  l-ihoiatory.  .  . 

F.lectronic  Siirj»ln«  Brokers..: 

Klectronic  Wholesalers . 

K.lecfri»nKraft.  Inc.  ... 

Kpeo . 

Finne'c.in.  11 . 

I  irecn«-,  I.eonrirfI . 

ir.rlick  Co  .  William  I  . 

Instrument  .Xssocjat*  s .  34 

Klein.  Mantiel  .  . . 

f.ectronic  Risrarch  Lalniratot  m - 

l.erii  l.;il>or.itorie«.  Inc .  . 

1  ilMTty  Klectronics.  Inc....  . 

l.ite  F.lectrtmics  Sales .  .  -  -  . 

I.figri  S  Co.,  Inc . 2( 

Maritime  Switchhoard . 

M.ixson.  Corp..  \V.  I.. 

Moduli  Cf».  Inc.,  .Xlexatnlri 

Motorola  Inc . 

National  ln«trument  f'o  .  Tin 

\eoinatic  Inr .  .  .  .  . 

Viacara  Raflio  Sutiph  Ccip 

( )lia<l-(ir( en  Co . 

!*eak  Klf*ctri>nirx  Co . 

IN.wcll.  Harold  H 

Vowertrim  K.lectrn  al  F.unipm«-iit  t  •*  ,  . 
Precision  F.lectrical  Iti'trunnnt 

Radio  llam  Shack.  Inc . 

Radi..  Sales  Co  .  A.  M . 

Radio  Shark  C.»rp . 

R.adionir  F.quip.  Cotp . 

R.a\thr.»n  Mfk;.  Co . 

Reillv  C..  .  F.dwar.l  T? . 

Reliance  Merchandisinsr  C.i  . 

Servo  Tek  PrfKiucts  Co.  Inc . 

Shoe  Plate  Co . 

Shriro  Trafline  Corp . 

South  Carolina  P.'wer  Co . 

Southwestern  lndustri.il  F.lectronic  Co. 

Square  Fleetrie  Co..  Ih** . 

Sun  Radio  Co .  . 

TAP  . 2 

r.'chnical  Index  Service . 

Telemarinc  C  ommunications  Co . 

Teletronics  T..aboratory  Inc . 

Universal  General  Corp . 

Vet«alco  Inc . 

WelU  Sales  Co . 

Wcstinfflumse  Fleetrie  Corp . 

Winters  Radio  Laboratory . 


for  DEMONSTBATING  AND 
TESTING  ADTO  RADIOS 


New  Modelt  .  .  .  Oetigned  for  testing 
D.  C.  Electrical  Apparatus  on  Regular 
A.  C.  Lir'es.  Equipped  with  Full -Wave 
Dry  Disc  Type  Rectifier.  Assuring  Noise¬ 
less.  Interference  -  Free  Operation  and 
Eitreme  Long  Life  and  Reliability 


T«M‘h  T.}it»oru(i»ri«‘«>.  Inr. 

Tr4  liiioloK7  Instrument  (  4»rp. 
Tektronix.  Inr.  . 

TKF  Instniment  C'o..  Inr.  . 

Teles Islon  K(|nipm«‘iit  Corp. 

Times  Karsimlle  C’or|»- 

Tltetlrx.  Inr . 

Totdllfclit  Tape . 

Transh-oil  Corporation 

Transradio.  I.td . 

i'riad  Tninsformer  Xlfir.  (  o. 
I'rlitlett  Edeitriral  Instniiiwnt  C 
Turner  Company  . 


ADTO  RADIO  VIBRATORS 


A  Complete  Uoe  of  Vibrators  .  .  . 

Designed  for  Use  in  Standard  Vibrator-Oper- 
oted  Auto  Radio  Receivers.  Built  with  Pro- 
cition  Construction,  featuring  Ceramic  Stack 
Spacers  for  Longer  Lasting 


I  .II.K.  ReMHiat«*r  C^t.  .  . 

I  nion  Carbide  A  Carbon  (  orp. 
I  nIteil-Carr  Kasi«-ner  Corp.  . 

1  iiitesi  Transformer  Co. 

1  nisersal  XXindiiiff  ('<1. 


Xartlex  (  orporation 
X  arian  XssoriateH  . 
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»  Choose . . . 


FROM  DAVEN'S 

-  'd 

j\v;'  ' 

J 

4 

COMPLETE  LINE  OF 

VOLUME  LEVEL  INDICATORS 

( 

r  j 

Doven  Volume  Level  Indicators  are  designed  to  indicate 

6^6  oo 

audio  levels  m  broodcosting,  sound  recording  and  allied 
fields  where  visuol  indicotion  of  volume  is  desired 
Extremely  sensitive,  they  are  sturdily  constructed  and  cor 
rectly  domped  for  precise  monitoring  Preferred  by  leading 
sound  and  electronic  engineers  throughout  the  world,  these 
units  incorporate  oil  the  latest  DAVEN  mechanical  and 
electrical  features 


T|f»«  920 

Rock  mod«l,  low-l«v«l  bridging 
typ«.  M«t#r  multiplier  ronget 
-iOVU  to  t  20  VU.  Power  sup¬ 
ply.  100-130  V.  60  cycio  AC. 
with  voltogo  regulator  for  nor- 
mol  voriotions.  Reference  lev¬ 
el:  1  mv  into  600  ohms.  Speciol 
ronges  on  request. 


GENERAL  SPECIFICATIONS; 

Input  Impedonce  Type  910  ond  911 — 7S00  ohms. 

Type  915 — 7500  ohms  bridging  and  600 
ohms  terminating 
Type  920 — 12,500  ohms 

Frequency  Range  Less  than  0  2db  variation  from  30  to 


Portable  model,  bridgirsg 
type.  Meter  multiplier  it 
o  constont  impedonce'T* 
nolwork  which  entendt 
the  ronge  of  the  inttru- 
ment  In  ttept  of  2  VU 
from  +4  VU  to  +42  VU 
or  +  4  VU  to  +  26  VU. 
teferoTKe  level;  1  mv  In* 
••600  ehmt. 


Rock  model  hot  tome 
chorocterittict  ot  Typo 
911.  Avoiloble  with 
lllwminoted  tcolo.  If 
detirod. 


Write  to  Dept  £  1  for  additiortat  information 


THE  BEST  EQUIPMENT  DESERVES 
THE  FINEST  ATTENUATORS  — 

.  .  .  ALWAYS  SPECIFY  DAVtNf 


Typo  91% 

Rock  model,  terminoting 
ond  bridging  type.  Meter 
multiplier  ronges:  Termi. 
noting,  —6  VU  to  +32 
VU;  bridging  +4  VU  to 
+42  VU;  or  terminating, 
-6VU  to +16VU.  bridg¬ 
ing,  +  4  VU  to  +26  VU. 
2  VU  steps.  Reference 
level;  1  mv  into  600  ohms 


17,000  cycles 

Meter  Scale  20  VU  to  t  3  VU  to  0  to  100°o  Type  A  has  VU  reading  on  upper  scale 
Type  6  has  percentage  reading  on  upper  scale  Scale  is  large,  clearly  marked  and 
carefully  designed  to  minimize  eye  fotique 

Indicating  Meter  NAB  Stondard,  4  inch  squorc,  rectifier  type  possessing  ideol  chor 
octenstics  for  monitoring  purposes 

Mounting:  Rock  models  19"  long  for  stondord  relay  rack,  portable  models  ovailabic 
in  wolnut  cabinets 

Finish  Standard,  black  alumilite  panel  Other  colors  ovailable  upon  request 


WAR 


4, 


\  ■ 


/  ht  new  RC  A  l.ist  of  Preferred  Receiting  Tube  Types  fulfills  the 
mufor  engineering  requirements  for  future  receiter  designs. 


Most  likely  to  socceed . . . 

RCA  preferred  tube  types  for  AM,  FM,  and  TV  receiver  designs 

WMKI  HHR  n  s  GLASS,  metal  or  miniature—  to  improved  quality  and  greater  uniformity.  These 
R(^A  ftreJerreJ  receiving  tube  types  will  serve  benefits  are  shared  by  you  and  your  customers, 
your  major  requirements  for  a  long  time  to  come  ...  ^C/l  Applicutiou  Engineers  are  ready  to  suggest  the 
and  R(.A  preferred  types  are  the  tubes  you  can  bank  ^est  preferred  tube  types  for  your  receiver  design 
on  for  your  future  designs.  requirements.  Just  contact  our  nearest  regional  office 

These  RGA  receiving  tube  types  are  especially  —or  write  RGA,  Commercial  Engineering,  Section 
recommended  because  their  widespread  application  42KR,  Harrison,  New  Jersey, 
permits  production  to  be  concentrated  on  fewer 

types.  Longer  manufacturing  runs  reduce  costs— lead  The  Fountainhead  of  Modern  Tube  Development  is  RCA 


RA  DIO  CORPORA  TiOM  of  A  ME  RICA 


CLCCTROM  ruses 


HARRiSOM,  M,J. 


